





1 GEOGRAPHICAL NEVI 








ony Ol 
eS aece" 
a SO 


OF New Yor«K if 


OIG 








THE GEOGRAPHICAL REVIEW 
American Geographical Society 


Broadway at 156th Street 


New York 
February, 1916 


The Great Russian Retreat. By Douglas Wilson Johnson, Ph.D. (6 maps, 6 photos) 
Protection from Damage by Frost. By William Gardner Reed. (8 photos) 
The Wireless Determination of the W ashington-Paris Longitude. By David Rines 


Russia's War-Time Outlets to the Sea. (Map) 


The Washington Meeting of the Association of American Geographer 


Geographical Record 


The American Geographical Society 
New Fellows of the Society ; Monthly Meetings of November and December 137 


North America 


Physiographic Excursion to the Western United States. (Photo) 


Annual Report of the U.S. Geological Survey 
The American Merchant Marine 


Twelve Hundred Miles of Navigation on the Kuskokwim River, Alaska 141 


Canadian Fisheries, 1914-15 

Irrigation in Alberta . ; 

Origin of the Name Manitoba. ; 
Soils of the Rainy River District of Ontario 
Earthquake in the Imperial Valley, California 

South America 

The Mapping of Brazil 
Dr. Farabee’s Work in the Penstahtin Basin 
Further Information on the Rio Ananas Expedition 


Botanical Expedition to the Desert Regions of Brazil and Augie 


Europe 
Kabyle Labor in French Grain Fields 


Asia 
Japanese Internal Colonization 


Nadia Dhiaien ck Gateasiiee betwen Haye ded Ade 


Australasia and Oceania 


Annexation of the Gilbert and Ellice Islands 


ow Hae 
The Coal Mines of Spitzbergen . 


Fate of the Crocker Land Expedition . ' 
Oceans 


New Magnetic Surveys by the “Carnegie ” ‘ 
Human eee 
Methods of Frost Fighting 
Coaiealidl Re 


Geography at the University of Chicago 


Preetaion of « Geogaphicl Libary to the Univeriy of Calfomia 


Personal 
Obituary 


137 
139 
141 


14] 
141 
142 
142 
142 


143 
143 
143 
144 


144 
144 


145 


145 
145 


146 
147 
147 
148 


Geographical Publications (Reviews and Titles of Books, Dts teaih hie) 


PAGE 


85 
110 
123 
128 
132 
137 


149 


The Society is not responsible for the opinions or the statements of writers in the Review 
Five dollars a year 


Single numbers, fifty ents 


Entered February 15, 1904, at New York, N. 
under Act of Congress of July | 








~ 


a 
a 





brat epee DL 





THE 
GEOGRAPHICAL REVIEW 


VOL. | FEBRUARY, 1916 No. 2 


THE GREAT RUSSIAN RETREAT '* 


By DOUGLAS WILSON JOHNSON, Ph.D. 


Columbia University 


The two most important military developments in 1915 were the 
Russian retreat from the heights of the Carpathians to the Pripet marshes 
and the conquest of Serbia by the Teutonic allies. In the present article 
attention is directed to the first of these movements with the object of 
illustrating the strategie value of landforms to the Russian armies during 
one of the most skilfully conducted retreats in military history. 

General Geographic Relations. A map (Fig. 1) of the area covered by 
the retreat will enable us to appreciate some of the broader geographic 
problems involved in this great movement. First, let us note the position 
of the Russian armies on the last day of April, 1915, when the German 
guns along the Dunajec and Biala Rivers opened the campaign which was 
to drive the Slavs back across a belt of country measuring more than 250 
miles in maximum width. From the Baltic Sea north of Memel the 
defensive line of the Russians ran eastward toward the Dubissa River, 
thence southward along or near that stream to its junction with the Niemen. 
Beyond this point the Russians had been able to advance from behind their 
main protective screen of the Niemen-Narew barrier of river and marsh 
and hold the Germans at bay in the swampy forests farther west. South 
of the Vistula the Russians remained secure behind the almost continuous 
trench formed by the vaHeys of the Bzura, Rawka, Pilica, Nida, Dunajec, 
and Biala Rivers. Near Ciezkowice on the last named stream the Russian 
line left the valley and, turning southeast over the foothills, crossed the 
main crest of the Carpathian Mountains and followed their southern slope 
eastward beyond the Lupkéw Pass. Recrossing thence to the north side of 
the range, the line followed the Stryj valley toward its junction with the 
Dniester and the northern side of the Dniester gorge to the Rumanian 


ba) Se 


border. 


! This is the sixth in a series of articles on the geographic aspects of the war, which appeared in the 
Buli. Amer. Geogr. Soee., Vol. 47, 1915, pp. 175-183, 265-277, 358-361, 442-444, and 526-529, respectively For a 
further account of the topographic features described but briefly in the present article, the reader should 
consult the second paper of the series. 
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To state the position of this great battle front is alone sufficient to 
emphasize the importance of river, marsh, mountain, and gorge as defensive 
screens against enemy attacks. Even where the Russian line was not 
immediately associated with some striking topographic barrier, as for 
example the segment between the Niemen and Vistula Rivers, the main 
defensive position was usually along such a barrier but a short distance in 
the rear of the actual front. The Teutonic armies had for months been 
facing the series of obstacles named above, and repeated furious assaults 
against first one barrier and then another had ended in failure. What was 
there back of the barriers for which the Teutonic armies were fighting so 
strenuously, how did these armies finally break through the opposing 
obstacles, and to what extent were they successful in achieving the purposes 
for which they fought? Let us see what points of geographic interest are 
involved in the answers to these questions. 

Back of the artificially entrenched and naturally protected Russian 
line lay Warsaw, a fortified city guarding one of the few bridge crossings 
of the Vistula, a railway center of the highest importance, and a political 
prize of the first magnitude, for the capture of which the German generals 
in repeated drives had vainly sacrificed hundreds of thousands of their 
best troops. Two direct assaults on the city failed, the first almost at the 
city gates, the second at the defensive line of the Bzura and Rawka Rivers. 
There remained the possibility of isolating the city and forcing its sur- 
render by severing its railway communications. It will be seen from the 
map (Fig. 1) that Warsaw forms the apex of an important system of rail- 
ways converging westward from all parts of the Russian Empire. For 
the sake of simplicity the most important lines alone are represented, and 
of these the line from Petrograd through Dvinsk, Vilna, Grodno, and 
Bielostok, and the lines from the east and south passing through Brest- 
Litovsk, Kovel, and Ivangorod were absolutely essential to the defense of 
Warsaw and to the supply and munitionment of the main Russian defensive 
positions which these railways paralleled for long distances. Repeated 
attempts to sever the railway southeast of Warsaw ended in failure when 
the Austrian armies were defeated in their endeavor to advance through 
the marshy forests south of Lublin and Cholm early in the war and the 
Austro-German armies vainly attacked the great trench of the middle 
Vistula River. Similar attempts against the Petrograd-Warsaw line failed 
because the Germans were unable to cross the middle Niemen between 
Koyvno and Grodno or the Narew-Bobr line of river and marsh farther 
southwest. 

The Teutonic armies were sadly in need of a position for the coming 
winter which would have immediately behind and parallel to it a good 
railway line. This would enable them to shift their gradually decreasing 
supply of troops from point to point with the rapidity necessary to meet 
an enemy offensive or to bring overwhelming numbers to some particular 
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Fic. 1—General map showing the extent of the Russian retreat Long dashes show the Russian 
position in April, 1915; short dashes, the position at the end of the retreat Seale, 1:5,700,000 
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point where a Teutonic offensive was contemplated. It would also permit 
the munitionment of their troops so rapidly as to give them a great 
superiority in artillery duels. At the same time the Russian loss of the 
railway would decrease the mobility of their armies and place them at a 
fatal disadvantage in bringing to their front supplies of all kinds. If the 
railway loop Vilna-Bielostok-Warsaw-Ivangorod-Lublin-Kovel-Rovno could 
be broken near its apex and the fortifications of Warsaw and Ivangorod 
taken, the Russians would be forced back to the loop Vilna-Bielostok-Brest- 
Litovsk-Kovel-Rovno. The Austro-German armies then might hope to 
break the apex of this blunter loop at Brest-Litovsk and so push on to the 
nearly north-south line through Riga-Dvinsk-Vilna-Baranovitchi-Luminetz- 
Sarny-Rovno and its continuation to Lemberg-Kolomea-Czernowitz. En- 
trenched on the eastern side of this great line of steel stretching unbroken 
from Riga on the Baltic coast to Czernowitz near the Rumanian border the 
Teutons could bid defiance to the Russians operating at the isolated ends 
of widely separated railways in a difficult country where neither railways 
nor good wagon roads paralled their extended front. 

But far more important than any of the above-mentioned prizes back 
of the Russian line was the Russian army itself. Wars are won by destroy- 
ing the enemy’s fighting forces, not by winning cities, railways, and good 
defensive positions. In the retreat which would follow the forcing of the 
Russian line the Teutons hoped to surround and destroy large sections of 
the Czar’s armies. Unless this principal object of warfare was achieved, 
the other gains might not repay the fearful cost of a great general offensive. 

We must not lose sight of one further prize of a political nature for 
which the Teutons were contending, for political events may profoundly 
influence or even determine military campaigns. Back of the Russian line 
lay the Balkan states, politically if not geographically. An Austro-German 
victory involving the conquest of Poland would profoundly impress the 
wavering Balkan monarchs and might bring one or more of them into the 
fight on the Teutonic side. Russia herself might be so sorely bruised as to 
forsake her allies and conclude a separate peace. Failing this, the Russian 
armies could at least be temporarily paralyzed, thus permitting the transfer 
of large bodies of Austro-German forces from the eastern theater of war to 
the Franco-British and Italian fronts, where their aid was sorely needed. 
From the military standpoint the possible results of a great Teutonic offen- 
sive certainly justified expenditure of the hundreds of thousands of men 
already sacrificed in earlier endeavors to break through the topographic bar- 
riers protecting the Russian railways and the great hosts of Austro-German 
troops which would undoubtedly perish in renewed attempts to achieve 
success. 

Why was it that the Russian position along the eastern wall of the 
Dunajeec and Biala valleys, protected by a natural moat of such formidable 
character that Teutonic armies had suffered repeated defeats in earlier 
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efforts to cross it, was finally broken by the assault which began the last of 
April? The answer to this question is largely geographical, and to 
appreciate it the reader should turn to a map of Eurasia showing principal 
railway lines. It will there be seen that Russian communication with the 
outside world is effected mainly through the five following routes: west- 
ward through the Baltic, or by way of Austrian and German railways 
across central Europe; eastward by the Trans-Siberian railway to the sea- 
coast opposite Japan; southward through the Black Sea and Dardanelles 
to the Mediterranean; and northward through Archangel to the Arctic Sea. 
The roundabout rail connection with Scandinavian ports, involving trans- 
shipment of goods across a gap of several miles at the Russo-Swedish 
border, and the route, no longer available, up the Danube to the Nish- 
Saloniki railway and so out to the Mediterranean, are neither one sufficiently 
satisfactory to be reckoned among the principal trade routes of the Russian 
Empire, although both have served a useful purpose and the former is being 
rapidly improved. Since Russia is not a great manufacturing country and 
some of her most important munition factories have been destroyed by 
German spies, the supplies for her artillery must come largely from the out- 
side world through one or more of the five routes just mentioned. But the 
German fleet and German mines close the Baltic outlet; Austro-German 
armies bar the way to the Austrian and German railways; the Turkish forts 
at the Dardanelles still control the exit from the Black Sea; and through the 
long winter of 1915 Aretic ice sealed the only port on the northern coast.? 

There remained the single railway, many thousands of miles in length, 
connecting the hungry cannon of the Russian front with the munitions 
factories of Japan. When one considers how seriously is regarded the loss 
of a single railway from among the complex network of lir ’s serving a short 
segment of the western battle front in France, one can perhaps appreciate 
the serious condition which confronted the Russian armies when a battle 
line nearly a thousand miles long became largely dependent on a single rail- 
way for its artillery supplies. This condition became known to the Teutonic 
commanders, who concentrated a large quantity of guns and munitions along 
the Dunajec-Biala front for a vigorous offensive. April 29 or 30 saw the 
opening of the campaign with a terrific artillery duel which lasted two days. 
Then the Russian field guns grew silent. Artillery supplies were exhausted 
and rifle ammunition greatly depleted. Troops which had easily held the 
Teutons at bay before the surrender of Przemysl released 250,000 of their 
comrades to help them in this task, now fell back in spite of the reinforee- 
ments because their guns had been starved all winter; because a single line 
of railway could not supply a thousand miles of battle front, especially after 
Japan’s complications with China had reduced the shipments of Japanese 
munitions. 


2 For an account of what Russia has done to overcome her isolation, see the article in tl 
entitled “ Russia's War-Time Outlets to the Sea.”’ 
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To what extent did the Teutonic offensive achieve its purposes? War- 
saw was captured, Poland conquered, and a part of the railway system 
controlled. Bulgaria was influenced to join the Teutons, and the conquest 
of Servia thus made possible. A glance at the map (Fig. 1) shows that 
control of the great north-south railway system from Riga to Czernowitz 
was not secured, for the Russians still possess two great segments of the 
line. From Riga to Dvinsk the Dvina River and its marshes have proven 
an impassable barrier to the Teutonic forces; from Baranovitchi to the 
Galician border the Shchara, Pripet, and Styr Rivers, a connecting canal, 
and the Pinsk marshes stand between the exhausted Teutons and their 
objective. The much-coveted winter position was not secured by the 
Teutonic armies, and no satisfactory position is now available to them 
without an extensive withdrawal of parts of their line. Both Slav and 
Teuton lost heavily in men, but no part of the Russian army was sur- 
rounded and destroyed. The primary object of every war was not 
achieved by the offensive, and the Russian armies at the end of the great 
retreat, instead of being broken and demoralized, were able to take up 
defensive positions behind topographic barriers in an orderly manner 
and to beat back their pursuers along parts of the line with smashing 
blows. Assault after assault at the northern end of the line has profited 
the Germans nothing; while an advance of the Russians in Galicia has cost 
the Austrians heavily in killed and captured. No opportunity has been 
afforded the Teutons to detach large bodies of their troops from the eastern 
front for service in the west or against Italy. Russia, instead of being 
ready for peace, has been preparing a new offensive against the Teutonic 
line. 

The attempts of the Teutonic armies to envelop and destroy some por- 
tion of the Russian forces involved the creation of several dangerous 
salients in the Russian line, followed by an endeavor to close the neck of 
each salient by attacks from both sides and so to isolate the armies forming 
its apex. The campaign in Galicia drove the Russian left wing eastward 
to the Bug and Zlota Lipa, thereby creating the great Warsaw salient. 
Incidental to this campaign was the creation of an important salient at 
Przemysl. After the Warsaw salient had been straightened out by the 
withdrawal of the Russian center to the line of the Bug, the salients of 
Grodno and Vilna were in turn developed. The great retreat ended with 
the unsuccessful German attacks against Riga and Dvinsk. The role of 
landforms in the Galician and Riga-Dvinsk campaigns, and their skilful 
utilization by the Russian commanders in extricating their armies from 
every salient, form the subject of the following pages. 

The Galician Campaign and the Przemysl Salient. The attack on the 
Dunajec-Biala line, which began the Galician campaign the last of April, 
was directed against the whole of this front; but, according to report, with 
especial vigor against CieZkowice, where the lines of trenches left the 
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Biala River to cross the hills toward the Carpathian crest (Fig. 2). 
Assuming the truth of the report, it is not difficult to understand why the 
locality mentioned should be a point of weakness in the Russian line. As 
described in an earlier article, both the Dunajee and Biala valleys are 
fairly open, flat-floored trenches with steep sides, which, with the streams 
meandering through them, form a natural moat of formidable proportions 
behind which the Russians had long maintained themselves in security. 
The function of these troops was to hold the Teutons at bay west of the 
moat, in order to protect those arteries of communication which extended 
from the main railway in the Tarnéw-Jaroslaw lowland, up the northward- 
draining valleys to the Carpathian crest, through the Dukla, Lupkow, and 
other passes, and so to the Russian front south of the main ridge. Failure 
of munition supplies rendering the defending troops impotent longer to 
perform their function, the first break in their line might well have been 
expected toward the south where the natural trench of the Biala is smaller 
and the line of artificial trenches left its protection for a more southeasterly 
: course. It is not surprising, therefore, that the southern end of the 
Dumajec-Biala line was bent back with comparative rapidity, whereas the 
northern end, near Tarnéw and beyond, did not abandon its defensive 
position until about a week later. 

A branching river system in a mountainous district has one serious 
disadvantage as a means of supplying an army front located near its head- 
waters. The supply lines for many miles of front must follow the courses 
P of the upper tributaries of the trunk stream, since communication across the 

intervening mountain ridges is impossible. An enemy may therefore cause 
the precipitate retreat of a long segment of the fighting line stretched across 
a series of converging tributaries by threatening to capture a few miles of 
) the trunk valley. It was for this reason that the Russian front south of the 
; Carpathians abandoned the hard-won mountain passes and fell back to the 
north and east, when the weakening of their comrades’ hold on the Dunajec- 
Biala trench jeopardized the supply line in the Wislok and Wisloka valleys. 

The slow retreat of the northern end and the more rapid retreat of the 
southern end of the Russian line in west Galicia was significant in several 
respects. That part of the Russian line just north of the Vistula trench 
could retreat but slowly through the dissected upland of southern Poland, 
and would have been exposed to a flank attack from the south had their 
comrades back of the lower Dunajec been forced eastward so rapidly as to 
leave a gap between the two parts of the line. The defensive value of the 
broad Dunajee valley was doubtless important in insuring a retreat south 
of the Vistula at a rate which would permit maintenance of an unbroken 
front with the slow-moving troops to the north. On the other hand, the rapid 
retreat at the extreme south made impossible any simultaneous alignment of 
the entire west Galician army back of the Wisloka or Wislok trenches during 
the retirement. Toward the end of the first week in May the Russian line 
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was behind the upper Wisloka trench toward the south but cut across 
country to the lower Dunajee farther north. A few days later it was 
back of the upper Wislok at the south, whence it cut across the hills to 
continue for some distance along the east side of the lower Wisloka. Not 
until the middle of May was the Russian line fairly well straightened out 
back of a continuous topographie barrier of the first importance, the San- 
Dniester belt of river and marsh. The character of this belt and its great 
importance as a defensive screen in earlier campaigns have been described 
in former articles. As will appear from the map (Fig. 2) there is a 
narrow isthmus of dry land between the San marshes and the marshes of 
the upper Dniester. Hussakéw stands near the center of this strategically 
important land gateway, while a small stream, the Wisznia, does its best 
to close the gap and make the San-Dniester barrier complete. From 
behind this most formidable river barrier in Galicia the Russians adminis- 
tered the first serious check to the great Teutonic offensive. 

At this time the Russian front departed from the line of the barrier in 
three places. Toward the north Russian troops were able to check the 
Teutons before retreating as far east as the San and Vistula and were 
subsequently successful in a temporary advance in that region. Far to the 
southeast the forces of the Czar had emerged from behind the deep trench 
of the lower Dniester and, pushing the Austrians before them, had 
advanced to the line of the Pruth (Fig. 1), where they established them- 
selves behind the defensive screen of that river. The third peculiarity of 
the line was at Przemysl, where the line encircled the city to protect the 
removal of stores, munitions, and guns prior to its inevitable surrender to 
the enemy. This was the famous Przemysl salient, the first of four to be 
developed during the Russian retreat. It is the one in which topographical 
features seem to have played the least striking rdle. 

The line defending Przemysl followed a curved course over the 
adjacent foothills of the Carpathians and doubtless profited by the partially 
reconstructed fortifications earlier captured from the Austrians. On the 
south it stretched across the dry-land bridge past Hussakéw, protected by 
no topographic barrier of importance. To close the neck of this salient 
and capture the portion of the line thus isolated, together with the vast 
quantity of military stores and guns remaining in the city and its forts, 
the Teutons fought one of the hardest battles of the Galician campaign. 
As the attack from the north would be hindered by the position of the 
San marshes, we should expect the Teutonic armies to concentrate their 
most strenuous efforts in an attempt to push northward from the vantage 
ground of the more favorable topography about Hussakéw. This is appar- 
ently what occurred. Beginning the middle of May, one smashing assault 
after another was delivered against the Russian line at Hussakéw, and at 
Lutkéw a short distance east. Day after day, for a week or more, these 
assaults continued. The neck of the salient was only twelve miles wide, or 
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but six miles from either side to the railway over which the Russians were 
ceaselessly shipping the contents of Przemysl to Lemberg and the east. 
Austrian and German guns dropped occasional shells on the railroad ; but 
the work of evacuating the city continued with little interruption until all 
the stores, munitions, and big guns were safely removed. Then the Russians, 
leaving a small rearguard to cover the movement, withdrew their main 
forces to the line of the Wisznia, thus straightening out the Przemysl salient. 
The first decisive attempt to envelop and destroy a large segment of the 
Russian line had failed, probably because the barriers of river and marsh 
in front of other parts of the line could be held with sufficient ease to permit 
a large concentration of troops at the Hussakéw gateway to meet and defeat 
the main Teutonic attack. 

The Galician campaign could not proceed until the Russians were dis- 
lodged from behind the San-Dniester barrier. As was expected, the first 
blow for this purpose was delivered near Jaroslaw; for the Cracow-Jaros- 
law lowland was the natural groove along which the Teutonic bolt could be 
fired with the greatest speed. It struck the San about May 14; lost 
momentum as it passed through river, marshes, and muddy slopes; and 
finally stuck fast on the opposite bank May 17. Meanwhile the operations 
against the Przemysl salient had begun. When the Russians surrendered 
the empty city about June 1 and withdrew to the Wisznia line, Mosciska, 
near the center of the Wisznia barrier, bore the brunt of repeated assaults. 

Unable to penetrate the natural defensive screen in this region, the 
Teutons sought for suecess farther south. The marshes of the upper 
Dniester made a general offensive against that part of the line out of the 
question, while the gorge of the lower Dniester had long proven an 
impassable barrier to the Austrians. The point selected for the next attack 
was therefore Zurawno, beyond the lower end of the great Dniester 
marshes, but above the beginning of the deep gorge. Although not on a rail- 
road, Zurawno was chosen because its favorable physiographic situation 
more than compensated for the absence of direct railway communication. 
A violent assault carried the Teutons across the river June 6; but once 
more the difficulty of quickly transporting heavy guns and large supplies 
of bulky munitions across a river with deep channel, muddy floodplains, 
and slippery banks brought the forward movement to a speedy end; and a 
few days later the Austro-German forces were driven back to the south 
side of the valley. 

Meanwhile the Cracow-Jaroslaw lowland had been pouring a steady 
stream of munitions into the Jaroslaw region. With these accumulated 
stores at their command, overwhelming superiority in artillery fire again 
favored the Teutons. Better means of crossing the San barrier must also 
have been constructed, since the troops which had reached the east bank 
during the first assault in May held a narrow strip of country there and 
so protected the engineers at work in the valley. A new offensive found 
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the Russians unable longer to maintain their position in this section, and 
toward the end of June they retired to the Grédek line of lakes. At the 
same time an Austrian offensive along the Pruth drove the Russians back 
to their former position behind the Dniester gorge. 

The Grédek barrier consists of a north-south string of lakes connected 
by broad belts of marsh through which rivers flow from one lake to another. 
Only an occasional narrow isthmus of dry land or an artificial embank- 
ment affords crossing to a railway or highway, as at Grédek and Komarno. 
Behind such a barrier a small body of troops could withstand the frontal 
attacks of vastly superior forces. But unfortunately the barrier is only 
25 or 30 miles long; and while it connects with the Dniester barrier at the 
south, its northern end may be passed without difficulty. The Teuton 
armies ascending the gentle back slope of the Podolian cuesta did pass the 
northern end of the Grédek lakes, outflanking the Russians and forcing 
their further retirement. Meanwhile, although all efforts of the Austrians 
to cross the Dniester in force had failed, more and more of the western end 
of this secure position had to be abandoned as the eastward retirement of 
the Russians progressively uncovered the upper Dniester. 

After the Russians withdrew from the Grédek line, those familiar with 
the topography of Galicia predicted that the next check to the Teutonic 
advance would occur when the north-south barrier of the marshy Bug with 
its braided channels was reached. The line of this stream may be regarded 
as prolonged to the Dniester by several of the parallel gorges descending 
the southern slope of the Podolian cuesta, of which the Gnila Lipa is one. 
Behind this trench the Russians took up their position the last of June. 
The Gnila Lipa trench is less easily defended, however, than that of the 
Zlota Lipa farther east. This latter stream rises so close to the source of 
the Bug as to form with it one practically continuous barrier and is char- 
acterized throughout by high and steep valley walls and in its middle 
course by a flat floor dotted with lakes and marshes. To this better 
position the Russians at the south soon withdrew, thus bringing their front 
into perfect alignment with their comrades farther north who had by now 
securely established themselves behind the marshy floodplain of the Bug 
(Fig. 2). Here the Teutons were held in check and the main Galician cam- 
paign ended; for the Warsaw salient was already strongly developed, and 
an attack upon it offered promise of greater returns than could an attempt 
to drive the Russians from behind so formidable a barrier as that of the 
Bug-ZlotaLipa-Dniester trench. 

The Warsaw Salient. Leaving sufficient troops to hold the Russians 
behind the barrier just described, the Teutons turned their main forces 
abruptly northward to crush in the southern side of the Warsaw salient. 
About the same time an attack from the north drove.the Russians back 
behind the Narew-Bobr line, and attacks against the west front caused a 
withdrawal to the protective screen of the Vistula. The supreme contest 
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of the retreat was now fully joined, the prize consisting of Warsaw and 
central Poland; the apex of the railway system; the stores, munitions, and 
guns in the forts of Warsaw, Ivangorod, Novo Georgievsk and those of the 
Narew-Bobr line; and, most important of all, that great section of the 
Russian army defending the enormous salient. If the Teutons pushing 
northward from the Galician border and those pushing southward from 
the East Prussian border could quickly squeeze the neck of this salient 
narrow enough, all the prize would be theirs. 

A map of the Warsaw salient (Fig. 3) makes clear the geographic 
elements involved. Nature had provided an admirable series of physical 
barriers for the defense of the salient, while man had constructed an 
excellent railway system back of and paralleling these natural defenses. 
The northern are was protected by the Bobr and Narew Rivers with their 
almost impassable marshes, as well as by artificial fortifications erected at 
intervals along the streams. The strategic importance of this physical 
barrier and the repeated failure of German attempts to force it have been 
described in earlier articles. Back of this line and supplying its defenders 
is that portion of the Warsaw-Petrograd railway included between Warsaw 
and Grodno. Between Novo Georgievsk and Jézeféw the western are of 
the salient is defended by what has often been called the most serious 
military obstacle in Europe,—the deep, broad trench of the Vistula with 
its steep walls, flat marshy floor, and swift river of majestic volume, 
unfordable and seldom bridged. Parallel to it and serving its defenders 
runs the Warsaw-Ivangorod railway. The southern arc, from the Vistula 
to the Bug, has as its protective screen a marshy forest through which the 
most practicable means of communication consist of two narrow causeways 
uniting the nearest rail ends at the Galician border with Lublin and 
Cholm. Parallel to this front is the railway running eastward from 
Ivangorod through the two towns just mentioned. All of the peripheral 
railways are further supplied by branches radiating from the central part 
of the salient. 

The problem of the Germans on the north was to break through the 
Narew-Bobr screen and push southeast across the Warsaw-Petrograd rail- 
way toward Brest-Litovsk, while their comrades on the south advanced 
through the marshy forest and across the Lublin-Cholm railway toward 
the same point. If the two wings could advance even at moderate speed, 
the lines of Russian retreat would be cut and the trap would close before 
stores, munitions, guns, and men could possibly be withdrawn to the east. 
Meantime the army west of the Vistula was to play the subordinate réle 
of holding the Russians engaged behind that bayrier until the weakening 
of their line by withdrawal of men should render the crossing of the 
stream feasible. The Russian problem was so to utilize the natural 
defenses as to prevent a Teutonic advance; or, failing this, to render the 
advance so slow that ample time would be available for the complete 
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Fic. 3—The Warsaw salient. 
Seale, 1:2,300,000. 


The broken line shows approximate position of the Russian front, 
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evacuation of Warsaw, Ivangorod, and other fortified places, and the with- 
drawal of the main body of troops before the railways to the east should 
be cut. 

The advance on Lublin and Cholm was undertaken by an Austrian 
army moving along the Krasnik causeway and a German army moving 
along the Zamosé causeway, both armies being supplied from the rail- 
way termini near the Galician border. (The causeways are indicated by 
hair-lines on Figure 3.) At Krasnik the Austrians encountered the Russians 
lined up back of the marshy valley of the Wyznica River. Frontal attacks 
against this barrier seem to have been unsuccessful; but it appears that 
farther east the Austrians were able to advance around the head of the 
river where the ground was dryer and so to flank the Russians out of their 
defensive position. Progress was extremely slow, however, the defense of 
the narrow causeway in a marshy forest being overcome only with the 
greatest difficulty. 

Similar difficulties were encountered by the German army when they 
found their advance along the Zamos¢ causeway contested by Russian 
forces entrenched behind the marshy barrier of the Wolyka River, just 
south of the town of Krasnostaw. A fierce battle was fought before the 
Germans were able to dislodge the enemy from his position of advantage 
and capture the town. The average rate of advance along the causeways 
for both Austrian and German forces was less than a mile a day. At this 
rate the southern jaw of the trap would never close in time to catch the 
Russian bear. The supply of artillery and munitions from distant bases 
by means of the two congested causeways traversing difficult country was 
far too slow to render the southern armies capable of striking quick, 
effective blows. It became evident that dependence for Teutonic success 
must be placed in the northern armies under von Hindenburg. Although 
the southern armies were within ten miles of Lublin and Cholm on July 
18, it was not until the end of the month that they reached the railway 
and cut one line of Russian retreat. 

For the purpose of smashing through the Narew-Bobr line von Hinden- 
burg, who knew from painful experience the difficulty of the task, had at 
his disposal an enormous army, fully equipped and plentifully supplied 
with accumulated stores of ammunition. The attack began about the 
middle of July. In the course of a week or ten days small bodies of 
German troops succeeded in breaking through the barrier at isolated 
points but were unable to press these slight gains. Two weeks more of 
hard fighting failed to secure an average gain of half a mile a day at any 
point. About August 1 the Russians began the evacuation of Warsaw and 
Ivangorod in an orderly manner. The forts were dismantled, the stores 
and big guns shipped east by rail, and everything of military value removed 
or destroyed. Meanwhile the Teutons had succeeded in crossing the Vistula 
in force above Ivangorod. With a thin screen of rearguard troops holding 
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the defensive lines, the bulk of the Russian army was now transferred east- 
ward to its new position. One of the most brilliant retreats in military 
history was thus accomplished, because the physiographic character of 
the Narew-Bobr line enabled the Russian rearguard to hold at bay vastly 
superior forces under the redoubtable von Hindenburg and so retard their 
movements that more than a month of furious fighting netted them an 
advance of less than twenty miles. It was near the middle of August 
when the Russian rearguard began to retire, and the Teutonic forces were 
allowed to close the empty trap. 

Novo Georgievsk forms an exception to the rule that the Russians 
removed men, guns, and munitions from their forts before retiring; for 
here the forts remained intact and a considerable body of troops was left 
to garrison them. Since there was ample time to evacuate these forts as 
perfectly as were those at Warsaw and Ivangorod, it may be wondered why 
guns and men were left to the certain fate of ultimate capture. The 
explanation of the mystery is geographical. In an earlier article | empha- 
sized the fact that while the Vistula was a formidable barrier to an attack- 
ing enemy, it was an admirable supply line for the forces which controlled 
it. As soon as the Warsaw salient should be evacuated this supply line 
would become available to the Teutonic forces following the retreating 
enemy, and boats pushing southward up the river to deliver stores and 
munitions all along the rear of the eastward moving armies would enor- 
mously facilitate a vigorous offensive. This could be prevented, however, so 
long as the guns of Novo Georgievsk kept the barges of ammunition and 
other supplies assembled in the lower Vistula from ascending the stream. 
Hence the sacrifice of men and guns to delay for two weeks the Teutonic 
use of the middle Vistula. 

The Grodno Salient. In the continued eastward retreat of the Russians 
following their escape from the Warsaw salient, there was developed, early 
in September, an important salient with the fortress of Grodno at the 
apex. Reference to a map (Fig. 8) showing the approximate position of 
the Russian forces at this time will make clear the striking resemblance 
between the smaller salient and its greater prototype about Warsaw. Let 
Grodno stand for Warsaw, the Niemen-Meretchanka barrier for that of the 
Narew-Bobr, the Niemen from Grodno to Mosty for the Vistula, the Rossa 
River for the north-south segments of the upper Bug, and the strategic 
relations will be apparent without detailed discussion of them. Even the 
“ailway lines occupy strikingly similar positions within the salient; and 
the most important difference in the two cases is that the south side of the 
Grodno salient is not prolonged as far eastward as in the Warsaw case, 
the Russian line turning south along the Rossa instead of continuing east- 
ward to follow the Shchara, which would have made a better equivalent of 
the Bug. 


The task which confronted the Teutons was to cross the barrier of the 














Fig. 5. 


Fic. 4—Bridge over the Vistula at Warsaw, destroyed by the Russians before their retreat rhe view 
shows Austrian and German engineers restoring communication across the broad barrier formed by the 
great river. (Photo copyright by Underwood & Underwood 

Fic 5—Russian trenches along sloping east wall of the broad and deep natural trench cut by the 
Niemen River. The Russian soldiers are in the act of repelling a German ettempt to cross the 
(Photo copyright by Underwood & Underwood 
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Fic. 7. 


Fic. 6—Temporary bridge built to establish communications across the barrier 
(Photo copyright by Underwood & Underwood.) 


Fig. 7—Part of the Russian fortifications at Rozhan reinforcing the natural barrier 


broad, marshy floor of the Nerew valley, visible in the distance. (Photo copyright 
Underwood.) 
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Niemen north of Grodno or, better still, the Meretchanka, which was nearer 
their objective, and cut the Warsaw-Petrograd railway; and at the same 
time to cross the Niemen between Grodno and Mosty in order to cut the 
only other line by which the forces about Grodno could retreat. For 
their part the Russians must hold the Teutons on the farther side of the 
river barriers until Grodno was evacuated and the troops at the apex of 
the salient could escape. As in the Warsaw case, the principal Teutonic 
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Fic. 8—Approximate position of the Russian front (broken line) at the Grodno salient. Scale, 1:1,500,000 


attack seems to have been directed from the northwest; but unlike the 
larger example, it would appear that Grodno fell as the result of direct 
assault about the first of September. To crush in the apex of a salient is, 
however, to achieve a comparatively small result. The railways back of 
the barriers must be reached and cut if the retiring army is to be destroyed. 
A week after the fall of Grodno the Germans were still battling vainly to 
cross the Meretchanka on the north and the Rossa and Niemen on the south. 
Aided by topographic obstacles the Russians were able to make good their 
escape. When the Grodno trap closed it, 100, was empty. 
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A few days later the Russians behind the Rossa fell back to the east 
bank of the Selvianka, where the Teutons advancing along the Bielostok- 
Slonim railway were held at bay for some time and compelled to fight a 
hard battle for the rail-crossing over the river. A further retirement to 




















Fic. 9—Position of the Russian front (broken line) when the Vilna salient was most strongly 
developed. Secale, 1:1,850,000. 
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} the line of the Shchara was then effected, the troops of the salient having 
meanwhile retired to the Lebeda line. 
3 The Vilna Salient. Before the fate of the Grodno salient had been 
; fully settled, or about the beginning of the second week in September, the 
development of the Vilna salient began. Retreat from Vilna could be 
§ effected by three railways: northeastward toward Dvinsk by the Warsaw- 
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Petrograd line, here defended first by the Viliya River and later by the 
much smaller Shemyana, which runs parallel to and west of the railway 
for 35 miles; southeastward by the Vilna-Minsk line, protected on the 
north by the Viliya River and a series of lakes and marshes; and south- 


AR ek 


i ward through Lida by the great north-south Vilna-Rovno line deseribed in 
% the early part of the present paper, which, in this region, is protected by 
several small streams and marshes between Vilna and Lida and farther south 
4 by the Lebeda and Shehara. 

2 When the Russian line, pressed by the pursuing Teutons, took up its 
? position along the Viliya and Shemyana Rivers, a very slight salient was 


created with Vilna as the apex. Heavy assaults intended to break through 
the barrier and cut the railway immediately behind it achieved success 


wags. 
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about September 12, when German troops crossed the Shemyana near 
Sventzyani and severed communications between Vilna and Dvinsk. It is 
worthy of note that the assaults were successful where the smaller river 
formed the railway’s only protection. The Russian troops now fell back 
to the south behind the more formidable barrier of the Viliya in order to 
protect the Vilna-Minsk line; and for days the despatches recorded the 
furious attempts of the Teutons to secure ‘‘the fords of the Viliya.’’ Ger- 
man cavalry moving rapidly southeast reached Vileika September 17. 
The Vilna salient was now developed in its most acute form, the position 
of the Russian front at this time being roughly as represented in Figure 9. 

About the same time that Vileika was captured the Germans forced a 
passage at the fords of the Viliya north of Vilna, thus breaking through 
near the apex of the salient, and likewise forced a passage of the Shchari 
south of Slonim (Fig. 8), thereby rendering retreat southward by the 
Vilna-Rovno line dangerous. There remained another avenue of escape, 
the Vilna-Minsk railway; but this was temporarily closed about September 
18 when by a rapid dash over the Viliya German forces reached the vicinity 
of Molodetchno junction and seriously threatened the main line at that 
point. The same day German troops entered Vilna. 

A great body of Russian troops was now caught in the Vilna salient, 
and every avenue of escape seemed in German control. Berlin rejoiced at 
the first success of the Teuton armies in closing one of the famous salients 
with a large prize inside. But the joy was premature. Truly the trap 
had closed; but its jaws were too weak for the size of the bear it had 
caught. The inadequate German forces at Molodetchno were hurled back 
across the Viliya, the defensive line re-established, the railway opened, and 
the Russian armies and their equipment safely removed to a new front 
farther east. 

The Riga-Dvinsk Campaign. While the operations about Grodno and 
Vilna were still in progress, the extreme left of the Teutonic line was 
attacking the region of the lower Dvina River. About August 1 the 
important railway center of Mitau was taken by the Germans, and the 
campaign for the possession of Riga and Dvinsk begun. Before long the 
ablest German generals and their best seasoned troops were here engaged 
in some of the most furious fighting of the war. For more than five 
months first Riga and then Dvinsk have been subjected alternately to 
desperate assaults which have cost the Germans an unbelievable toll in 
killed and wounded and have gained them nothing. A naval battle for 
control of the Gulf of Riga formed part of the operations directed against 
the two cities, which have appeared more prominently than any others in 
the war despatches ever since last summer. 

The accompanying map (Fig. 12) gives the geographic answer to the 
question, ‘‘Why have the numerous German offensives against Riga and 
Dvinsk failed?’’ Between these two cities runs the northern segment of 
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Fig. 11. 


Fig. 10—German troops crossing the Selvianka River in single file on a temporary bridge of logs. The 
difficulty of forcing even so small an obstacle as this narrow stream, under enemy fire, is obvious. (Photo 





copyright by Underwood & Underwood.) 

Fic. 11—Fording a river with field artillery. Many horses are required for each gun, and all guns 
must be protected from moisture by waterproof coverings. A small stream may thus seriously delay an 
advancing army. (Photo copyrieht by Underwood & Underwood.) 
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the north-south railway system previously described as essential to the 
Germans if they were to establish themselves on a satisfactory winter line 
in the east. Parallel to the railway, and protecting it on the southwest, 
is the broad, deep current of the Dvina River. Southwest of the river is a 
belt of marsh which adds materially to the defensive strength of the 
natural barrier. With but few exceptions the marshland is devoid of 
roads and practically impassable for troops,—wholly so for heavy artillery. 
At its northwestern end this topographic barrier is protected from a 
flank attack by the Gulf of Riga and the lower course of the Aa River; 
at the southeast similar protection is afforded by the belt of lakes and 
marshes south of Dvinsk, forming the continuation of the morainic belt of 
East Prussia, and by the east-west course of the Dvina River. Seldom 
has a strategic railway been more securely situated behind natural 
fortifications. 

We may divide the campaign for the Riga-Dvinsk line into three parts: 
first and most important of all, the operations against Riga with the object 
of turning the right of the Russian defensive line; second, the attempts to 
break the line at Friedrichstadt and elsewhere by frontal attacks; and 
third, the efforts to capture Dvinsk and thus turn the left of the forces 
behind the river. The assaults against Riga began with an advance from 
Mitau along the Mitau-Riga railway, early in August. About halfway 
between these two points is the small town of Olai, important to us because 
it marks the place where repeated German attacks have ended in failure. 
Immediately north of Olai is the great Tirul marsh; just south is the 
Misse River flowing through a marshy forest. One German assault after 
another has failed to penetrate one or both of these topographical barriers, 
and the name Olai has thus come to be associated with costly Teutonic 
defeats with which the town and its artificial defenses had little or nothing 
to do. German successes in the east have usually been achieved through the 
effective use of very heavy artillery in battering down the resistance of the 
lighter Russian guns. Wherever marshes have restricted the use of heavy 
artillery to the narrow front offered by a railway embankment or cause- 
way through the wet country, Teuton and Slav have met on more equal 
terms, and the Teuton offensive has languished. 

After several weeks of costly but unsuccessful assaults against the 
marshy barrier from the south, the Germans shifted their forces to the 
west and attacked from the direction of Tukkum. In reports of this 
fighting the town of Schlock has figured prominently, for reasons readily 
apparent from the map. The lower Aa River makes an effective north- 
south barrier which has its northern end at Schlock. Here the river turns 
east and flows parallel to the gulf coast for many miles, as if deflected 
from its normal course by a broad sandbar deposited under the influence 
of an eastward moving current in the gulf. South of the deflected river 
and increasing its value as a barrier is a long narrow lake known as Lake 
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Babit. The Tukkum-Riga railway follows the bar between river and gulf 
for some miles before crossing the river on its way to Riga. It appears, 
therefore, that the north-south segment of the Aa River, reinforced on the 
east by the Tirul marsh, interposes an impassable barrier to any advance 
south of Schlock ; while the logical route along the railway would compel the 
attacking forces to advance in column on a narrow ridge of land flanked on 
both sides by bodies of water from which or across which Russian guns 
could direct a deadly flanking fire. Topographic conditions would seem 
to render impossible any hope of a successful attack against Riga from the 
west; yet the Germans struggled fiercely to capture the city from this 
direction. The name of Schlock is naturally associated with their failure 
to penetrate the physical barriers near that town. The naval engagement 
for control of the Gulf of Riga seems to have ended in favor of the Russians 
and thus to have assured to their right flank the protection of the sea. 

In attempting to break through the Dvina river and marsh barrier the 
Germans succeeded in capturing Friedrichstadt near the center of the line 
early in September and may even have thrown some troops over the 
river to the north bank. This degree of success was favored by the parallel 
railway close to the river on the south, from which one of the few roads 
through the marsh connects with the town. But the consummation of the 
success thus begun was rendered impossible because of the obstacles pre- 
sented by both river and marsh to an advance with front sufficiently broad 
to make the crossing of the river effective; and because the country north 
of the river is a marshy forest, largely devoid of roads, through which the 
troops which may have crossed could make but little progress. The railway 
last mentioned bridges the Dvina near Jakobstadt, and the Germans were 
thus aided in an attack near that town which brought them close to the 
river, but apparently not to its northern bank. Near Uxkiill several islands 
in the river afford opportunity for a crossing which would further be aided 
by the fact that small streams from the south provide facilities for con- 
structing pontoons in safety behind the German lines and floating them 
down into the main river in the shelter of the islands. A heavy bombard- 
ment of Uxkiill led the Russians to anticipate a crossing here, but appar- 
ently it was never effected, the unfavorable topographic elements more 
than counterbalancing those favorable to such an operation. 

The campaign against Dvinsk has failed because of the inability of the 
Germans to get past the lakes, marshes, and streams guarding the south- 
eastern end of the Riga-Dvinsk barrier. Dvinsk is protected in the first 
instance by a great bend in the Dvina River which forms a natural moat 
on all sides but the north. Beyond the river to the west and south lie the 
marshes and lakes often mentioned in the despatches. Lake Sventen to 
the west, with its associated marshy forest, has in particular proven a for- 
midable obstacle to many attacks; while the marsh to the southeast checked 
a flank attack from that quarter. The losses suffered by the Germans in 
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their frequent attempts to storm the passes between the lakes have been 
most serious. Indeed, the terrifie but fruitless assaults against the natural 
fortifications of the whole Riga-Dvinsk region, covering a period of more 
than five months, have created appalling casualty lists and materially 
weakened the chances of the Germans to conduct successful offensive move- 
ments in the future. A similar weakening for a similar cause has been 
apparent at the southern end of the eastern front, where the Austrians and 
Germans who had recently pushed their offensive to the Goryn and Sereth 
Rivers were later thrown back to the line of the Styr and Strypa, with 
heavy losscs in prisoners as well as in killed and wounded. On the other 
hand the Russian armies, protected by the troops lined up back of the 
Dvina-Pripet-Styr-Strypa barrier, have secured an opportunity to reform 
their shattered forces, equip another group from their almost limitless 
supply of fighting men, and so confront their enemies in a few months, as 
strong or stronger than they were in April, 1915, when the great retreat 


began. 
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PROTECTION FROM DAMAGE BY FROST 


By WILLIAM GARDNER REED 


University of California 


Introduction’. Although the great physical processes controlling the 
weather are not subject to modification by man, meteorology is pointing 
out ways in which some of the results of weather conditions may be 
avoided. A notable instance of the economic importance of meteorological 
study is to be found in the diminution of frost damage, which was formerly 
regarded as an unavoidable misfortune to be borne at more or less frequent 
intervals, even though greenhouses and a paper covering for small gardens 
had long been known. These small-scale experiments, however, had little 
influence on the solution of the great economic problem of protecting 
commercial crops from frost damage until climatologists began to study 
the related physical principles. 

Investigations of frost damage and the weather conditions which give 
rise to frost have shown that its occurrence can generally be forecast and 
that the prevention of damage is possible. Even where complete protection 
fails, the damage is greatly lessened. Frost damage is in many cases the 
result of neglect. 

Conditions of Frost Occurrence. There are three classes of damaging 
low temperatures: (1) hoar frost, in which the temperature of the air 
near the surface of the earth is below the dew point and the dew point is 
below 273°A (32°F); (2) ‘black frost,’’ or ‘‘dry freeze,’’ in which the 
temperature of the air near the surface of the earth falls below 273°A 
under local radiation and the dew point is not reached; and (3) ‘‘general 
freeze,’’ when the air is thoroughly mixed and the whole mass is below 
272°A.* With hoar frost and dry freeze inversions of temperature are the 
rule; this is not the case with the general freeze. As the general freeze 
occurs at times when plant activity is suspended, that is during the winter, 
it is of little economic importance. The amount of air involved makes 
protective measures impracticable and the condition is not properly a part 
of the frost problem. 

Both hoar frost and dry freezes are the result of strong local cooling 
under a clear sky; the earth, losing heat rapidly to space, becomes very 
cold and the air lying on it is chilled. The cold air remains in the lower 


1A selected bibliography on frost in the United States by Cora L. Feldkamp and the writer is published 
in the Monthly Weather Rer., Vol. 4, 1915, pp. 512-517. This bibliography is intended to cover the subject 
adequately, but in general earlier titles have not been repeated where later papers cover substantially 
the same ground.—On the same topic as this paper, see also the item on p. 146 

2A. E. Beals: Forecasting Frost in the North Pacific States, U.S. Weather Bur. Bull. 41 


, p. 41, Washing 
ton, 1912. 
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places so that frost damage is apt to be intensified in the valleys.* The 
low temperatures are a result of local cooling, but the general meteoro- 
iogical conditions control the possibility of such cooling. The controls vary 
in different parts of the country, but frost conditions are associated with 
anticyclones; the air then has a low relative humidity and the sky is clear. 
Hear or black frost cannot occur with even a moderate wind, as wind tends 
to mix the air, thus preventing the intense cooling near the earth. 

Frost Damage. Frost damage is the result of low temperature only ; the 
appearance of crystals is merely an indicator of the temperature. ‘‘ Low 
temperature congeals the watery part of the cell sap and also the inter- 
cellular water conient of the plant. Within certain limits this may or may 
not be injurious, provided the protoplasmic contents of the cell are able to 
absorb the water and do this before the cell structure collapses as a result 
of insufficient cell turgor. Frequently the frosting of plants is followed by 
a sudden rising of temperature, in which case the water which was part 
of the cell sap in the normal condition of the plant escapes through the 
ecli wall into intercellular spaces, or even from the plant entirely, and thus 
the protoplasm of the cell, being unable to assume its normal condition, 
becomes disorganized and decomposition follows.’’* Frost damage may 
be prevented by keeping the temperature above the freezing point of the 
plant juice, and also in many cases by preventing rapid warming after 
freezing. The heat released by the condensation of moisture tends to make 
hoar frost less dangerous than low temperatures in which condensation 
does not oceur, because condensation checks further cooling.® 

Methods of Protection. Methods of protection against frost damage 
may be classified according to the physical principles involved, although 
most of the commercial methods are based on combinations of these prin- 
ciples. It should be noted that the cost of protection is a very important 
factor in the commercial application of protection. It is not practicable 
to protect at a cost greater than the value of the crop, unless this is neces- 
sary to save trees. The cost of protection is properly insurance, and the 
profits must be sufficient to carry this cost if protection is to be com- 
mercially possible. In general, only crops demanding very intensive 
methods of cultivation, such as fruit and vegetables, are able to bear this 
charge. 

Protection from frost damage is based on the prevention of freezing 
temperatures or on the protection of frosted plants from too rapid 
warming. The preventive measures are safer, as the protection of the 
frosted plants is essentially an attempt to help the plant recover from 

8c. F. Marvin: Air Drainage Explained, Monthly Weather Rev., Vol. 42 


Temperature Inversions in Relation to Frosts, Annals Harrard College Observ., Vol. 73, pp. 168-177, Cam 
bridge, 1915. 


1914, pp. 583-585: A.G. MeAdie 


4E. R. Lake: Action in Plant Life When Subjected to Frost, U.S. Weather Bur. Cl 
Oregon Section, Vol. 6, No. 7, p. 3, Portland, 1900. 


mate and Crop Service, 


5 See “ Latent heat"’ in any good text on physics. 























Fic. 2 


Fic. 1—Oil pots in a lemon orchard, Santa Paula, southern California. (Photo by Ford A. Carpenter 
Sept. 30, 1915.) 

rhe pots are placed one or more to a tree. They hold seven gallons each and burn crude oil in 
amounts depending on the heat required. 

Fic. 2—Oi! pots in use at Medford, Oregon. (Photo furnished by the Medford Commercial Club. 
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1 pots in place in an orchard at Medford, Oregon. (Photo furnishe 


Hamilton type of orchard heater in operation at Grand Junction, Col 
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frost damage. Temperatures may be held above the danger point by 
adding heat to the lower air, by checking terrestrial radiation, or by 
mixing the air to bring larger amounts in contact with the cooling earth. 

Addition of Heat. The simplest method of preventing dangerously 
low temperatures is to supply heat to the lower air in amounts sufficient to 
make up for the loss to space. This method is wasteful because of the 
rapid radiation of heat to space; but it has met with considerable favor, 
and, combined with the checking of radiation, seems to be the most 
successful commercial method. Heat may be added by fires, by steam in 
pipes, by hot water in irrigation ditches,° and probably by the use of 
electrical energy. 

Heating by small fires is the most practicable; the fires must not be 
large enough to scorch the plants or to start a convectional circulation ; 
one fire to each tree is the best practice in fruit orchards. The fuel used is 
determined by the cost, oil in California, wood in Oregon. In spite of the 
effort to get ‘‘clean burning”’ fires, it is to be noted that smoke by checking 
radiation makes the demand for heat less severe. 

Other methods of heating are far less common because they are more 
expensive and less flexible. Steam pipes are limited by great initial cost, 
besides having a fuel charge equal to fires; they are not especially effective, 
as radiation is not checked. The use of a flow of hot water in irrigating 
ditches is limited by the searcity of water in most fruit districts, by the 
cost of heating, by the danger of injury to some trees by hot water, and by 
the tendency of irrigation to start new growth susceptible to frost damage. 
The use of water increases the humidity and, therefore, belongs in part to 
the third method. Electricity, as the most easily transported type of 
energy, offers interesting possibilities. The time when protection is needed, 
the early morning hours, is a time when the demand for power is small, 
but the power plants have to run. It is almost certain that some method 
will be devised to utilize electricity to supply the heat lost by the lower air. 

Checking Terrestrial Radiation. Theoretically the best means of pre- 
venting low temperatures should be the checking of the loss of heat by 
radiation. If the heat loss can be prevented, the temperature will not fall 
to a dangerous point under hoar frost and dry freeze conditions. The loss 
of heat may be checked by introducing between the earth and the sky a 
roof of poor radiating material. Paper coverings over gardens are a type 
of this protection; the greenhouse is another. Lath screens form a very 
acceptable roof, even though covering only fifty per cent of the sky. The 
cost of covers is the greatest objection ; all covers and roofs, except those of 
glass, must be removed for the plants to get sunshine, although lath roofs 
may be arranged with the laths north and south, so that the noonday sun is 
fairly strong but there is shading in the early morning. 

Artificial clouds form another type of covering. A cloud cover, natural 








6 See Increased Humidity, below, 
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or artificial, is very effective in checking radiation. Smoke clouds are usual 
for protecting against frost, but there is generally a good deal of steam in 
the smoke. Under frost conditions the humidity is often so low that water 
in the clouds is rapidly evaporated and does not persist long enough to be 
of much use unless continually renewed. The clouds of combined smoke 
and stgeam are usually formed by burning wet straw or refuse; the usual 
oil fire also makes a heavy smoke which forms an effective cloud. Even 
very moderate winds have a tendency to carry the clouds away from the 
region, so that a continued supply of smoke is essential, although winds 
during frost conditions are always light. The development of a fine mist 
over the area to be protected is closely related to cloud formation. This is 
usually accomplished by the spray system of irrigation; devices similar to 
lawn sprinklers above the area have also been used. In addition to the mist 
formed, the evaporation of the water increases the humidity and checks 
radiation by the third method. 

Increased Humidity. Any means of rendering the air less diather- 
manous will check radiation; in practice this is limited to the increase of 
the vapor content by the evaporation of water in the area to be protected. 
Water vapor is practically opaque to the longer waves of heat, such as 
those radiated from the earth; and when it is present in sufficient quan- 
tities, cooling must take place by the slow process of conduction from earth 
to water vapor and outward through the vapor from particle to particle, 
instead of by direct radiation from the ground to space. The vapor con- 
tent of the air may be increased by the evaporation of water by heat; it is 
not necessary to boil the water, as a very slight increase in temperature will 
cause rapid evaporation. Another method is to supply heated water to the 
irrigation ditches. Both are expensive and little used, but it is possible 
that a small unit may be developed in connection with the use of oil pots, 
a unit to a tree. Sprays of water or steam also tend to increase the 
humidity; steam is better than water because of the higher temperature 
and also because of the smaller drops. The spray method gets the water 
directly into the air by evaporation. 

The presence of water on the ground increases the humidity but not as 
much as steam or spray. Water in the irrigation ditches also increases the 
humidity, but irrigation is not regarded as good practice because of the 
difficulty of obtaining water, because of the tendency for new growth to 
start, and because wet ground makes passage through the orchard difficult 
when it is essential that the whole area should be readily accessible. In 
cranberry marshes protection by flooding is common, the plants being 
covered with water. Besides increasing the humidity, water on the 
surface of the ground decreases the effectiveness of terrestrial radiation, 
because water is about twice as hard to cool as dry land and a greater heat 
loss is required to produce the same temperature. 


Mixing the Air, The only means of mixing the air on a large scale is 
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(Photo by Ford A Carpenter, Sept. 30, 1915.) 
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the wind; very little has been accomplished by man in this direction. 
Damage by cold winds has been prevented by the erection of wind-breaks, 
but as frost damage usually occurs in the absence of wind they are of little 
value. In directing feeble air currents to prevent the accumulation of cold 
air in ‘frost holes,’’ wind-breaks may be of some value, but it is necessary 
to use great caution or the “‘holes’’ will be increased in area or intensity. 

During frost conditions the upper air is relatively warm; it is a thin 
layer lying on the earth which is cooled to a dangerous temperature. If 
the air could be mixed so that the heat lost to the cooling earth could be 
supplied from a greater thicknéss of air, the surface layer would not 
become dangerously cold. It has been suggested that stirring the air by 
mechanical means is possible and that some device may be discovered 
which will draw the warmer air from aloft before the air near the earth 
is excessively cooled.’ At present there is no such device nor is there 
any indication of how such a device can be obtained. It is quite possible 
that some type of machine, especially some electrical apparatus may be 
made to do this work; but the direct application of heat to the cooling 
earth without the intervention of mechanical devices seems a_ better 
method. Mixing the air has not become a practicable method of prevent- 
ing frost damage. 


Combinations. Many of the methods of protection in commercial use 
involve more than one of the foregoing physical principles. The most 


common method is that of small fires, which in practice give a considerable 
amount of smoke, even under the conditions of cleanest burning. The 
protection obtained is the result of the partial checking of radiation and 
the heating of the air to make up for the energy lost to space. Heat and 
moisture is a combination which depends on decreased diathermancy as 
well as heat supply. In most cases protection based on a single physical 
principle is inadequate, either because of the excessive protection necessary, 
smokeless heat requiring considerable heat to supply the loss through the 
clear dry air, or because of the necessity of perfect protection (for example, 
a cloud must be very dense to prevent much loss of radiation by leakage 
and to keep the ground above a dangerous temperature). 

Protection of Frosted Plants. Frost damage may be prevented, or 
rather cured, by protecting the frosted plants from too rapid warming. 
Rapid warming, particularly by sunshine, causes the frozen water of the 
sap to melt near the surface of the plant or fruit while in the deeper parts 
the sap is still frozen; the result is that the outer cells are cut off from the 
source of supply and are not able to survive. Slow ‘‘defrosting’’ through- 
out the whole structure may be brought about by protecting the frosted 
plant while it is warming. Of course, the plant must not have been frosted 
for too long a time. Bright warm mornings characteristically follow the 





7 There are, of course, very serious complications here, for adiabatic warming and cooling and adiabatic 
stability are involved, to say nothing of the mechanical difficulties of moving large masses of air. 
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clear nights upon which frost occurs because radiant heat from even the low 
sun finds little difficulty in passing through the clear air. 

Rapid warming may be prevented by shading the plants by covers or 
clouds. When covers are used for protection they are not removed until 
the danger from warming has passed; lath roofs are arranged with the 
laths north and south so that as the sun gets higher a smaller amount is 
cut off by the laths. In the absence of wind artificial clouds tend to remain 
well into the morning. These methods of preventing warming are also 
those used to check radiation; and the evil effects of frosting which are the 


result of imperfect protection may be prevented by the morning shading. 





Fic. 7—Smudging in the Hollywood Orchard at Medford, Oregon. (Photo furrished by P 
and plate loaned by author.) 


1. O'Gara 


Too rapid warming may also be prevented by spraying the plants with 
water at a temperature of about 273°A just before sunrise. The coating 
of ice formed must be melted before warming can begin, and probably the 
energy set free by the freezing water is of some importance. The ice is 
said not to injure blossoms or fruit. It is, however, far better practice to 
prevent frosting. 

Frost Forecasting. Protection against frost damage depends upon the 
early receipt of accurate forecasts. Weather-map studies have shown that 
frost is associated with definite weather types, and general forecasts of 
conditions favorable to frost formation are made on the basis of pressure 
distribution. These general forecasts are transmitted rapidly to the regions 
concerned, where they are applied by trained local forecasters each familiar 


with his region. Local forecasting of probable minimum temperatures has 
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met with varied success. The older idea, which at first sight appears sound, 
that the dew point in the late afternoon is approximately the minimum 
temperature of the following morning, has proved too unreliable for 
practical use, although in some cases the dew point method has been 
successful. Cox has found that soil temperatures seem to exert a con- 
siderable control over the occurrence of frost,® but the study has not yet 





Fic. 8—Lath screen at ranch of A. J. Everest, Riverside, California 
(Plate furnished by U.S. Weather Bureau.) 


progressed far enough to give quantitative results. Frost forecasts may be 
verified by the occurrence of frost or frost damage or by the occurrence of 
minimum temperatures of 273°A or lower with a clear sky. The tem- 
perature of the plants is several degrees lower than that shown by 
thermometers in standard shelters when the sky is clear, but the tem- 
perature required to damage plants is about the same amount below 273° A 
as this difference. Carpenter has found that in the vicinity of Los Angeles 


5J.W. Smith: Frost Warnings and Orchard Heating in Ohio, Monthly Weather Rev., Vol. 42, 1914, 
pp. 573-583; reference on pp. 579-580. 

9H. J. Cox: Frost and Temperature Conditions in the Cranberry Marshes of Wisconsin, U.S. Weather 
Bur. Bull. T, p. 118, Washington, 1910. 
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a piece of bright tin freely exposed to the sky is a more constant indicator 
of hoar frost—not of black frost—than the vegetation; frost crystals on 
the tin correspond to temperature and moisture conditions giving frost. 
It is not possible to use temperatures at the ground or of the vegetation 
because of the difficulty of obtaining such temperatures and also because 
of the great local variation. 

The final application of the forecast must be made by each grower for 
his own area. An exact knowledge of the spots most subject to low tem- 
peratures is of great assistance, as thermometer readings in these places 
will indicate when protection is necessary, especially as it is a great deal 
easier to prevent the temperature from falling than it is to raise it from a 
dangerous point. The temperatures of the coldest places will show the 
danger before the rest of the region is too cold, if the thermometers are 
read frequently during nights upon which frost is possible. 4 

Frost Fighting. <A considerable portion of the work of frost fighting 
has been accomplished when the campaign is planned. Fruit growers and 
others who have plants to protect should be fully prepared before the 
beginning of the season of possible danger. By this time? if fires are to be 
used, fuel should be on hand, the position of each fire located (oil pots in 
place), and the necessary labor arranged for. A definite plan of action 
should be prepared so that the receipt of a frost warning will set in motion 
an unhurried series of preparations. It is generally advisable to use the 
means of protection which has been found satisfactory in the region, 
although experiments with other methods should not be discouraged. In 
the case of heating and of cloud formation it is especially desirable that 
the same methods be used throughout whole areas, as co-operation makes 
the work of the individual, particularly if he is not on the edge of the 
district, much more effective. 

Summary and Conclusion. Frost damage is the result of low tem- 
peratures due to intense local radiation at a time when the tree is unpre- 
pared to withstand the cold. It usually occurs on clear, quiet nights under 
anticyclonic conditions. The low temperatures can be prevented by 
heating the lower air to supply the loss of heat to the cold earth and by 
checking radiation from the earth; mixing the air is not now practicable. 
The methods most successful commercially depend upon the combination 
of heat and smoke. The best practice is fairly clean-burning small fires 
one to each one or two trees. Protection of frosted plants from too rapid 
warming often prevents damage, but there is the danger that the plants 
may have been too long or too severely frosted to permit recovery. 

Protection from frost damage is often quite possible, if effective use is 
made of the information and warnings issued by the U. S. Weather 
Bureau. Effective protection requires some knowledge of the nature of 
frost damage and of the conditions under which frost occurs. A knowledge 
of the region, especially of the seasons of frost and of the places of lowest 
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temperature, is also essential. The methods of protection should be 
studied, and the type which has proved successful in the particular region 
or in one where the conditions are similar should be selected. The campaign 
should be carefully planned in advance. Successful frost fighting depends 
upon co-operation by the whole community so that the campaign may be 
conducted intelligently and without duplication of effort; arrangements 
should be made for the immediate receipt of frost forecasts from the nearest 
office of the Weather Bureau. In the elimination of loss from frost damage 
alone the total expenditure for meteorology in the United States has been 
saved many times over. Frost damage occurs largely, if not wholly, in 
cases where the proper precautions have been neglected or ignored. 

















THE WIRELESS DETERMINATION OF THE WASHINGTON- 
PARIS LONGITUDE 


By DAVID RINES 


Formerly of the U. S. Naval Observatory 


The problem of determining the difference of longitude between two 
places on the earth’s surface involves two distinct processes: an astronomi- 
cal determination of the local times at the two places by star observations, 
and an exchange of signals in order to compare these times. The difference 
in the times, of course, determines the difference of longitude. The astro- 
nomical part of the problem has long been regarded as solved; and the 
telegraph has served as an excellent medium for transmitting the comparison 
signals. Nevertheless, trans-Atlantic longitude determinations, depending 
upon time comparisons made by cable, have not been entirely satisfactory, 
and the conclusion was reached that the cable cannot be relied upon for fine, 
accurate work. 

With the advent of radiotelegraphy, astronomers, pre-eminently those of 
France, Germany, and Japan, began experimenting with this as a new means 
of comparing time signals in longitude operations. The French, by 1911, 
had determined, with the aid of wireless telegraphy, the differences of longi- 
tude between a number of European and French colonial points. American 
astronomers followed these operations closely, and when opportunity offered 
in 1912, the U. 8S. Naval Observatory suggested to the French the redetermi- 
nation, by modern methods, of the longitude separating the Old World from 
the New. 

This longitude campaign, entered upon with enthusiasm by the Ob- 
servatory of Paris and the Naval Observatory at Washington, terminated 
about two years ago. Every move was carefully planned months before 
actual operations began. The instruments employed were of the highest 
precision, and they were so manipulated as to avoid all known sources of 
error. Certain innovations were found to be valuable improvements, and 
the results obtained give evidence of so high a degree of accuracy that the 
scientific world will look upon this longitude campaign not merely as an 
epoch-making contribution to this field of science, but as a model for future 
achievements. 

The French began operations by carrying out an experimental longitude 
determination in order to test the method and ascertain the nature of the 
difficulties it might be expected to encounter. From Paris to Bizerte, Tunis, 
the greatest distance over which they had previously carried their opera- 
tions, is 960 miles. The distance from Paris to Washington is four times as 
great ; and it could not be known in advance how well radio signals could be 
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transmitted and received over this expanse of ocean. In the spring of 1913, 
a party of French army and navy officers set up their astronomical instru- 
ments near the powerful wireless station at Radio, Va., and in co-operation 
with colleagues at Paris, began their preliminary experiment. The astro- 
nomical instrument they employed was the prismatic astrolabe, which they 
had used satisfactorily in previous work. The oversea signals, though faint, 
were sufficiently clear to warrant the beginning of final operations in the 
following winter. 

The first question was whether the Americans and the French should 
work together, carrying on a single plan of operations, or separately, in two 
parties, with two distinct series of operations, and arriving at two inde- 
pendent results, the one serving as a check on the other. The latter plan 
found favor. The French accordingly decided to have at each place an 
astronomer and a party of radio experts, with such installation as would 
enable both to work simultaneously and without interruption by the other. 
This was an advance over ordinary longitude operations, where the astron- 
omer must stop work while comparison signals are being exchanged. The 
Americans also adopted this plan, but decided further to have an additional 
astronomical observer at each end so as to double the number of observing 
hours, and thus secure more astronomical data. 

A requisite of ordinary longitude determinations is rapidity of observa- 
tion, as some sources of systematic error are thereby avoided. One such 
source of error is that the clock ordinarily employed cannot be relied upon 
to run with unvarying rate for more than a short period of time. At 
Washington, however, the standard Riefler clock of the Naval Observatory, 
sealed in a glass case, is kept in a double-walled underground chamber 
which is artificially maintained at uniform temperature, thereby protecting 
the clock from changes of heat and barometic pressure. At Paris the same 
result is effected by keeping the standard Riefler in an underground 
chamber over eighty feet deep, so that daily and seasonal changes do not 
penetrate from the earth’s surface. The clocks, under these conditions, 
are very accurate, and the American astronomers believed that they might 
safely extend their observing periods as long as desirable without risk of 
error due to the clocks. 

It was further decided to set up the astronomical telescopes on the 
grounds of the respective observatories, though this placed the astronomers 
out of direct touch with the wireless operators at Radio and the Eiffel 
Tower. 

Another question was the nature of the astronomical instruments to be 
employed. It is a principle of the German school of practical astronomy, 
now widely followed by astronomers, to eliminate errors during the process 
of observing, rather than to apply corrections for them to the final results. 


1 See the writer's account of the astrolabe in Engineering News, Oct. 8, 1914, pp. 754-755, reprinted in the 
Scientific American Supplement, Dec, 12, 1914, and Popular Astronomy, Vol, 23, 1915, Feb., pp. 96-100, 
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Systematic errors are thereby avoided, and the errors entering into the 
results are all of the accidental class; as these are largely reduced by the 
multiplicity of observations, the results themselves are rendered more 
accurate. The ponderable telescopes of the fixed observatory, however 
admirably adapted to the work for which they are designed, are too much 
subject to systematic error to make their use advisable in longitude work 
of high precision. The astrolabe, moreover, was a new and comparatively 
untried instrument; the observatory officials planning the work therefore 
decided conservatively to cling to the small portable transit, reversible 
during the observation of each star, provided with spirit level, and equipped 
with self-registering transit micrometer. The micrometer reduces the sys- 
tematic error due to the observer’s personal equation, and reversal on each 
star eliminates systematic error arising from peculiarities of the instru- 
ment.” 

For several reasons, the Naval Observatory thereupon ordered from the 
house of Prin, of Paris, two telescopes of the straight type, object glass 
about 3 inches aperture, similar to those employed by the French, with 
traveling micrometer operated by motor. 

Since frequent reversals involve danger of jarring the instrument and 
thereby changing its position, notably its azimuth, means were provided 
for checking the azimuth in the form of meridian marks set upon piers 
about 150 feet from the instrument. The lenses for these marks were 
prepared by the makers of the instruments. Special houses with sheet-iron 
walls were erected to shelter the instruments. Each was provided with side 
shutters and a divided roof. 

Another matter of importance was the kind of stars to be employed, 
for upon the accuracy of their catalogued positions depends the accuracy 
of the local times determined by their aid. The stars hitherto employed 
by the French for obtaining clock corrections were stars the positions of 
which they had themselves determined by measurements with their meridian 
telescope at the Paris Observatory. The Americans, not wishing to limit 
their choice to so small a number, relied upon the stars published in the 
‘* American Ephemeris.’’ So far as possible they wished to observe the same 
stars at both stations, thereby to eliminate errors of star positions and, 
where this was practical, they chose many stars from the Boss catalogue. 
At each station the stars were so chosen as to have their deviation in posi- 
tion north and south of the zenith approximately balance, thereby e¢limi- 
nating another class of systematic errors. _An exception to this rule were 
the stars observed for the express purpose of determining the positions of 
the meridian marks. 

Experience in longitude work had shown that the results obtained by 
a single night’s work, however concordant among themselves, were likely 


* For a discussion of these matters, see the writer’s review of William Bowie’s ‘‘ Determination of 
Time, Longitude, Latitude, and Azimuth,” in7Science, Vol. 38, 1913, pp. 514-518. 
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to differ from those obtained by work on other nights. Any plan of 
operations, to be complete, must look to the elimination of what has been 
termed the ‘‘night error.’’ It is necessary for this purpose to carry on 
the work over an extended period. The astronomers believed that ten 
good nights would do. But as a ‘‘good night’’ meant ideal observing 
weather at both Paris and Washington and conditions of the ether such 
as would permit easy exchange of radio signals, it was thought that the 
work could not be completed in less than five or six months. As events 
proved, such an extension of time was altogether unnecessary, as, owing 
to the remarkable regularity of the clocks, thirty-nine nights’ observations 
were made available. 

Until the introduction of the transit micrometer, it had been customary 
to eliminate the personal equation by the observers changing places at the 
middle of the longitude operations. Since experience had shown that the 
impersonal micrometer, though greatly reducing this source of error, does 
not do away with it altogether, provision was made for eliminating even 
the small residual amount by interchange of observers between Washington 
and Paris. 

So much for the method by which the local times were determined. We 
come now to a discussion of the method by which these times were com- 
pared. As the clocks at Paris and at Washington could not be accurately 
compared directly, the indirect process was resorted to of noting the clock 
readings at the moments of previously arranged signals. These signals 
were radio-telegraphic pulsations of the ether excited by the beats of a 
Leroy clock which was made to actuate the wireless mechanism. The read- 
ings of the standard clocks corresponding to the beats of the Leroy clock, 
coupled with the clock corrections obtained by the stellar observations, fur- 
nished material for comparison of the local times. 

For further accuracy, the comparisons were effected by the ‘‘method 
of coincidences’’ commonly employed by astronomers for comparing sidereal 
with mean time clocks, and for this purpose the Leroy clock was arbitrarily 
set to keep artificial time, the beats gaining one in every 80 to 100 seconds 
of the standard clock. The radio expert had only to keep his attention 
concentrated for the moments when the beats of the Leroy approached 
coincidence with the beats of the standard clock, each such moment of 
coincidence affording an observation. 

The observations were made both by ear, and photographically, with the 
aid of an ingenious device, invented by the French, which transformed the 
clock beats into flashes of light which thereupon left their impression on 
the photographic film. To eliminate errors of personal equation, which 
events proved to be of the same order of magnitude as those of the astron- 
omers, the operators at Radio and at the Eiffel Tower, like the astronomers, 
exchanged places at the middle of the work. 

The radio operations served a further purpose in that they furnished 
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means for computing the speed of propagation of the Hertzian waves. 
The Paris-Bizerte longitude determination had resulted in a value for this 
velocity of 136,000 miles per second. The Paris-Washington result is 
175,000, somewhat less than the speed of light. Owing to the greatly im- 
proved methods and the fine apparatus employed, this result must be 
regarded as of very high precision; but we may not on that account con- 
clude that the velocity of the Hertzian waves is different from that of light. 
The explanation for the discrepancy may perhaps be found in the fact 
that the radio waves, instead of following closely along the earth’s surface, 
follow a broken path into atmospheric regions. 

[t is interesting to compare the value for the trans-Atlantic longitude 
obtained by wireless with the values obtained by cable. Reducing the 
cable values to a common datum, we find that: 


the cable of 1866 resulted in 5b 17m 36.856 + 0.8090 
1870 ‘es sé 36.873 + 0.8056 
1872 ‘ sé 36.879 + 0.8051 
1892 sé se 36.870 + 0.8024 
giving a mean value 36. 69 + 0.8050 


The French result has not yet been obtained, but the indications are that 
it will be very close to the value obtained by the American party, viz., 
5h 17™ 36.8658 + 0.80029. 








RUSSIA’S WAR-TIME OUTLETS TO THE SEA 


When the war began, Russia was immediately cut off from her convenient connections 
with Great Britain and France by way of the railroad lines extending through Germany. 
Turkey soon closed the Dardanelles to Russia, and the Balkan rail and Mediterranean sea 
routes, formerly utilized by Russian trade, were no longer available. Petrograd is con- 
nected by rail through Vologda with Archangel on the White Sea, and Russia, as is noted 
below, is doing her utmost to increase the usefulness of that port. With the German 
fleet in the Baltic, Russia could not use this water highway to the west and she was thus 
hemmed in, as far as the Atlantic was concerned, unless it was practical to have her mails 
and commodities transferred across the neutral territories of Sweden and Norway. 

What has been done to solve the problem is here condensed from & paper by C. Rabot, 
the well-known French geographer.1 The plan, in brief, was so adequately to enlarge the 
present facilities for transferring passengers and freight between the railroad systems 
of Russia and the Scandinavian countries that Russia might have an outlet and inlet 
through their ports, thus permanently enlarging the commerce of Sweden and Norway. 

Our map shows the railroad from Petrograd extending through Finland south of the 
Arctic Circle, touching at Gamla Karleby and Torned, small ports on the Gulf of Bothnia, 
and connecting by rail with several other ports, including Hangé and Abo. Within a few 
days after war was declared, in August, 1914, hundreds of travelers and some thousands 
of pieces of baggage and freight were collected at Karungi on the Swedish side of the 
Torne Elf and at Torned on the Finnish side. The stations of Torneé and Karungi were 
about twelve miles apart. It was impossible to store the freight under roofs or to provide 
shelter and sufficient food for the crowd. Much suffering was unavoidable in the early 
weeks of the rush to the uninhabited wilderness, where two railroad systems have their 
termini. 

As fast as possible more men were employed, and hotels, restaurants, and freight houses 
were erected. To increase the facilities for handling freight, Russia extended the 
Finnish line about twelve miles farther north to Karundi, opposite Karungi. This exten- 
sion was completed on January 26, 1915. The transport of passengers and freight between 
the two railroad systems was thus reduced from over twelve miles to about two miles 
across the swamp and river between Karundi and Karungi. After many weeks, the 
Swedish terminus of Karungi was able to despatch one hundred ears a day; but even this 
facility did not meet the demands of business, and many laden cars were held up at stations 
along both the Swedish and Finnish lines, and even the Russian mails were at times delayed. 

Then the Swedish authorities extended their railroad along the right shore of the 
Torne Elf between Karungi and Haparanda so that freight and passengers could be 
handled along tracks on both sides of the river. Trains have been running on this branch 
since July last, but it will be some time before the bridge connecting Haparanda with 
TorneA is completed. Meanwhile freight transports are plying between the two towns. 

The situation has been wonderfully changed by these improvements, but until the 
bridge is completed the service is liable to be interrupted for short periods both at the 
beginning of winter and at the breaking up of the river ice in the spring. Traffic is 
also embarrassed by the fact that neither the Russian or Swedish railroad systems were 
built and equipped to handle the enormous amount of business that the war has developed 
between these countries. The rolling stock in Sweden is especially deficient. In March 
last the Swedish railroads needed 6,000 more freight cars than were then available to 
handle the business. At Gotenburg, the principal center of freight distribution in 


1 Les communications entre la Russie et |'Europe occidentale par la Scandinavie, La Nature, No. 2185, 
Vol. 43, 1915, Aug. 14, pp. 101-105, 3 maps, 
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Sweden, the docks and warehouses were packed with undelivered freight. All the Seandi- 
navian railroads are single track, and this has increased the congestion of freight en route. 

The junction of the Finnish railroad with the Swedish system has put Russia in touch 
with five Atlantic ports: Narvik, Trondhjem, Bergen, Christiania, and Gotenburg. The 
most northern, Narvik, is the sea terminus of the trans-Lapland railroad which was 
built twelve years ago to carry the iron ore of the great mines of Gellivare and Kiruna 
to this ice-free port for shipment. Its advantages are that it is the shortest rail route 
between Petrograd and the Atlantic, about 1,150 miles; it is not subject to the delays 
that occur on the north-south trunk line of Sweden; and there is no deficiency of cars 
to carry imports, as the ore-carrying cars return eastward empty. Two steamship com- 
panies maintain regular service between Narvik and England. 

Trondhjem, Norway, a busy port, has regular connections by the Wilson Line with 
Hull, England. 

The third route passes through Christiania, the capital of Norway and leads on to 
Bergen. This route carries the mail and passengers destined for Russia. During the last 
four months of 1914 the Bergen railroad carried at least 50,000 persons going to Russia 
or coming from it. The distance between Bergen and Petrograd is 1,819 miles via Halls- 
berg. The journey between London and Petrograd takes a week. 

The fourth port is Christiania and the fifth is Gotenburg, the largest port of Sweden. 
Through these ports passes most of the freight going to or coming from Russia, partly 
because they are most frequented by ocean liners and also because the heavy grades of 
the Bergen line make freight transportation slower than via the other two ports. 

Russian transit is using not only railroads in Sweden and Norway but also, to some 
extent, the sea route through the Gulf of Bothnia. This gulf is almost isolated from the 
rest of the Baltic by the Aland Archipelago. Between this jumble of islands, islets, and 
reefs, prolonging Finland into the sea, and the coast of Sweden, there is only one wide 
passage, the Alands Haf, so sown with dangers that any false move invites disaster. 
German warships do not venture into these waters, but an occasional submarine from 
one or another of the German Baltic ports has made dangerous the approaches to Abo 
and other southwestern Finnish ports. A number of steamers have been destroyed by 
mines especially in the waters around Abo. 

Meanwhile, Archangel, as, prior to this winter, the only port of European Russia still 
open to trade, has sprung into great prominence.2 Last summer there were about 120 
steamers in port. Many boats and barges were also engaged in river and canal naviga 
tion, some of them carrying as much as 2,000 tons each. The Northern Dvina River at 
Archangel is one to three miles wide, with a depth of twenty to forty feet. The White 
Sea tide rises about three feet. The depth of water at the piers is usually twenty-two feet 
or more at low tide. Over one hundred large warehouses have been built within a year. 
There are still too few piers and warehouses, and ships arriving sometimes have to lie out 
in the stream for weeks before they can unload. One American steamer took five weeks 
to discharge its cargo. 

Large preparations are planned to meet next spring’s traffic, and it is hoped that 
facilities may then be sufficient to take care of the enormous business. If Archangel 
were free from ice in winter it would be one of the finest ports in the world, as it has 
over sixty miles of river frontage available for ships drawing up to twenty-three feet. 
Moreover, through the system of inland waterways with which the Northern Dvina River 
is connected, it is possible to ship freight from Archangel by water to nearly all the 
principal towns of Russia. 

The river begins freezing in October, but it is hoped to keep the White Sea open a 
month or two later. Two of the largest ice breakers are now at Archangel, the Canada 

2H. D. Baker: Rapid Progress of the Port of Archangel, Commerce Repts., Oct. 18, 1915, pp. 254-260 


(abstracted in Bull. Geogr. Soc. Philadelphia, Vol. 14, 1916, No. 1, pp. 24-29); Further Improvements at 
Archangel, Commerce Repts., Nov. 1, 1915, pp, 450-452. 
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and Lintrose, and several more are being constructed in England for use during the 


winter. In the latter part of the season incoming ships may be allowed, as they were 
last year, to freeze in, unloading their cargoes on the ice. 

The railroad connection of Archangel with the interior has also been materially 
improved. The single-track narrow-gage line, 395 miles long, which connects the port 
with the main railroad system at Vologda, has been changed to standard gage. North 
from Nyandoma, half-way between Archangel and Vologda, a parallel single track has 
been built, while south of this point the present tracks have been widened. The freight 
ears that can now be used have a capacity of fourteen as against ten tons (of 2,240 
pounds) with the former equipment. In addition to the consequent heavier freight move 
ment, there will be a great saving of time, as it will be possible to run ears from all parts 
of Russia and Siberia through to Archangel without transshipment at Vologda. 

In spite of this larger capacity of Archangel, the fact that, even by using ice-breakers, 
the port cannot be kept open for three to four months has revived the plan of providing 
Russia with an outlet by means of the ice-free stretch of Arctic coast which extends 
immediately east of the northernmost part of Norway. Here an offshoot of the Gulf 
Stream drift, which rounds North Cape, keeps the waters open the year round. Catherine 
Harbor, a deep estuary which extends for 27 miles into the land, affords an ideal haven 
for shipping. At its head lies Kola, until recently a settlement of fishermen and fur 
hunters. From here a double-track railroad has been under construction during the past 
months to Petrograd, about 815 miles distant. According to latest reports the essential 
parts have been finished in time to replace the Archangel route during the present winter.® 

Construction has not been easy. The line passes through the glaciated, lake-studded 
region of northwestern Russia. Many miles of road had to be built on piles, and through 
long stretches of swamp and morass a firm roadbed had first to be provided. The swarm 
of mosquitoes and midges characteristic of Arctic summers made the work particularly 
trying. Nevertheless progress was made at a remarkable rate, and the line was com 
pleted three weeks before contract time. 

The line strikes due south across the neck of the Kola Peninsula to Kandalaksha, at 
the northwestern tip of the White Sea, a distance of 179 miles. It then skirts the western 
border of the White Sea to Soroka, at its southwestern extremity, a distance of 258 miles. 
From here it continues southward to Petrozavodsk on Lake Onega, a distance of 237 miles, 
and then runs south-southwest to Svanka, a station on the main trunk line east from 
Petrograd, and reaches the capital in about 240 miles more. The line is reported to be 
completed except for the section along the western border of the White Sea. Between 
the end-points of this section, Kandalaksha and Soroka, it is proposed to maintain traffic 
by water by means of three ice-breakers, one of 2,500-ton and two of 500-ton capacity, 
which will likewise serve as cargo boats. The ice along the west coast of the White Sea 
is of very light formation and affords no such obstacle as the heavy ice which is forced 
into the entrance to the White Sea by northerly and northeasterly winds and effectually 
bottles up Archangel during the winter. 

Owing to the limited capacity of the ice-breakers this route will probably be reserved 
for freight urgently required by the government. Private freight arriving at Kola during 
the winter will be moved as far south as Kandalaksha by rail and can then be transported 
westward a distance of 140 miles by sledge to Rovaniemi, a town on the Arctic circle 
(indicated by R on the map) at the end of a branch from the Finnish railroad around 


38 The Railway to the Murman Coast of Russia, Commerce Repts. (from the London Times Russian Supple 
ment, Oct. 30), Dec. 9. 1915, pp. 970-973, with map. See also North Winship: Existing and Proposed Russian 
Aretic Ports, Commerce Repts., March 19, 1915, pp. 1109-1111; H. D. Baker: op. cit. in footnote 2 Creferen 
on pp. 257 and 450); Verbinding van St. Petersburg (Petrograd) met de Noordelikje LJszee, Tijds« Kon. 
Neder!. Aardrijksk. Genoot., Vol. 32, 1915, No. 7, p. 889; Jarnviigen Petrograd-Ishafskusten, Ymer, Vol. 35, 
1915, No. 3, p. 298; Fertigstellung der Eisenbahnlinie Petersburg-Kola-Katharinenhafen’?, Weltwirtechaf, 
Vol. 5, 1915, No. 8, p. 170. 


4 Article in the New York Sun, Jan. 9, 1916. 
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the Gulf of Bothnia. Even when the uncompleted section of the railroad has been finished 
the Kola route will hardly, in summer at least, replace the Archangel route, because of 
the shorter railway haul on the latter. However, Soroka and the important coast town 
of Kem, 35 miles north, can serve as additional ports of entry to relieve any congestion 
on the Archangel route. With this in view, dredging and construction work have been 
under way during the past months at these two ports. 

Such are the means by which Russia has broken through the bonds imposed on her 
by the war and gained an unobstructed access to the western sea. To the east her com- 
munication with the Pacific, by means of the Trans-Siberian railroad, has not been 
hindered, but obviously a single line, many thousands of miles in length, cannot prop- 
erly serve her needs. Russia has thus been forced to create new lines of communi- 
cation with the western world. While these are in part circuitous and one, the Kola 
route, only inadequately satisfies Russia’s age-long desire to reach an ice-free coast, they 
will contribute permanently to the economic welfare of the Empire. 


THE WASHINGTON MEETING OF THE ASSOCIATION OF 
AMERICAN GEOGRAPHERS 


The twelfth annual meeting of the Association of American Geographers was held 
at Washington, D. C., December 30-31, 1915, and January 1, 1916. Forty-one members 
were present and more than that number of invited guests. 

Of the forty papers announced, the following twenty-five were read. In most cases, 
brief characterizations of the papers are given, based on abstracts supplied by the 
authors. 

GENERAL 
WiLuiAM Bowie (introduced)—The Place of Geodesy in Scientific Geography. 

Geodesy is essential in the determination of the shape and size of the earth. From 
the data secured from geodetic observations we are enabled to determine approximate 
deviations from the normal in the densities in the outer portions of the earth. By 


means of triangulation and geodetic leveling the fundamental control in position and 
elevation is obtained for surveys and maps. 


Dora KEEN (introduced)—Avalanches as a Factor in the Alimentation of Glaciers. 
WiLLiaAM G, REED—The Probability of Specified Meteorological Conditions. 

A knowledge of the ‘‘ business risk’’ from unfavorable weather conditions is essential 
for successful farming. The ‘‘ probability curve’’ may be used to determine this risk. 
As an illustration of what may be done a map of the dates after which killing frost 
will occur only one year in ten on the average was shown. Similar maps have been 


made for autumn frosts and for the probable season without killing frost four years in 
five. 


ELLSwortH Huntincron—Geographic Variables. 


Every geographer recognizes that the effect of geographic environment varies. This 
variation has two aspects. In the first place man’s own capacities vary greatly from 
region to region and in different stages of development. Therefore a region such as 
the grassy prairies, which at one stage presents an insuperable obstacle to agriculture, 
may in a later stage become the region where agriculture is most profitable. The second 
type of variation is due to the fact that certain phases of geographic environment, 
especially the climatic conditions, change markedly from year to year and cycle to cycle. 
The work of Clayton on rainfall and panics, of Briickner on rainfall and migrations, of 
the British officials in India on famines, birth-rates, crime, and social conditions, of 
Moc:» on crops and economic cycles in the United States, and of Dexter on weather 
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and conduct, are samples of an immense body of facts which belong to the realm 
geographic variables. One of the next great steps in the science of 


ot 
geography is, 
perhaps, to correlate these facts, and to show how geographic variables, such as rainfall 
or other conditions of climate, give rise to a long series of constantly changing results, 
beginning with crops and annual migrations and going on to the prosperity of the 
farmers, fishermen, and others, the activity of merchants, the productivity of factories, 
the scale of general prices, the occurrence of financial panics, the amount of poverty and 
crime, and the play of all these conditions upon the world’s political and social fabric. 
Such a treatment leads into the fields of biology on one side and of economics and 
history on the other, but geography can never occupy its rightful place without it. 


R. H. WHITBECK Geographic Environment as a Factor in Evolution and 


Differe ntiation, 


Race 


The influence of geographic environment is one of the basic questions of scientific 
geography. At the bottom, it is a biological question—Can environment so act upon 
organisms as to progressively modify them and eventually produce wide variations from 
the parent stock? If so, how is it accomplished? Are differences in environment, and 
are changes in environmental conditions competent to bring about the present different 
ations among groups of plants, animals, and men? 


JOHN L. RicH (introduced )—Correlation of Cultural Features with Stage in the I 
Cy le. 


OSstOn 


Since cultural features—as roads, houses, clearings, villages, and cities—are the 
outward expression of the life of the people, their control by natural conditions such as 
relief, slope, or climate may be taken as a partial measure of the influences which the 
latter exert upon the activities of the people of the region under investigation. Quanti 
tative measurements of the distribution of three cultural teatures—roads, houses, and 
towns—were made for typical examples of topography in each stage of the erosion 
cycle and their results expressed in percentages and correlated by means of graphs. In 
infancy and youth upland culture predominates; clearings, roads, houses, and towns 
on the uplands while the valleys are avoided. With advance toward early maturity 
culture descends more and more into the valleys until, in early maturity, valley culture 
prevails. With advance toward late maturity and old age slope culture begins to 
dominate and increases progressively until, in the final stage, peneplanation, universal 
culture is inaugurated. 


CHARLES R, DryER—Studies in Economic Geography. I. Definitions and Classificati 

Il. The Economic Re gqvwins of the United States. 

I. A workable organization of economic geography was proposed, consisting of basic 

- BYYs on 
definitions and classifications of environments, economies, and economic societies. 

Il. On the basis provided in (1), the United States was divided into five natural 
economic regions, the leading environmental and economic tactors of each region were 
discussed, and the rank among economic societies which appears to belong to each was 
assigned. 


IlinaM BincGHAM—Methods Followed in the Field Work of the Peruvian Expedition of 

Yale University and the National Geographic Society. 

In organizing the Peruvian expeditions it has been the aim to include representatives 
of as many different sciences as possible. The field method has been to send a 
reconnaissance party to construct route maps, take many photographs, establish friendly 
relations with local officials, landowners, and natives, and learn all possible regarding 
climatic conditions and the sources of food supply for the animals. This determines the 
character of future work. A topographic party is next sent into the field to make a 
map which shall show roads, rivers, bridges, important peaks, and other salient features, 
as desired by the parties that are to follow. Finally, armed with blue-prints of the 
maps, with photographs and reports of previous parties, the trained specialist, be he 
geologist, zoologist, or archeologist, can go immediately to work, and gain the best 
results. 


ALBERT PERRY BrigGHAM—A Type of Geographical Description. 

Various kinds of descriptions were noticed, as more or less geographical, such as 
those of the encyclopedia, the census, the guide book, the elementary text book, the 
special treatise, accounts of exploration and survey, and the records and impressions of 
travel. Our modern geography should produce a type differing from all of these, 
mature in subject-matter, complete in its use of principles, finished in literary form, 
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drawing from all sources, and suited not only to teachers and all other educated persons, 


but to the professional geographer who needs to know the unit considered, not in detail 
but in substance and total. 


Rosert M. BrowN—The Need of Considering Minimum Essentials in Geography. 


The paper presented the following points: brief outline of three or four proposals ; 
statement of the demands of educational experts; call on the specialist to insist on a 


content of broad scope and to give thought to the possibilities of testing knowledge 
and ability in geography. 


REGIONAL 
Rosert DEC. Warp—The Prevailing Winds of the United States. 


The wind directions as usually shown, by means of arrows (an arrow for each Weather 
Bureau station), on our daily weather maps and on our annual and monthly charts of 
wind directions do not give us the view which we need for purposes of broad climatic 
deseription. The ordinary wind charts emphasize too much the local peculiarities of each 
station. What we most want to know is the sweep of our winds: our wind systems, so far 
as we may indicate them, over the different sections of the country. The prevailing winds 
for January and for July were thus broadly generalized, on two charts. 


Otiver E, BAKER—A Map Showing the Agricultural, Forest, and Grazing Areas of the 
United States. 


C. F. Marsut—The Dark-Colored Soils of the United States and Their Agriculture. 


The work of Russian investigators on the dark-colored soils of Russia and Siberia has 
attracted a great deal of attention during the last few years. The character of these 
soils and the geographic conditions under which they have been developed were described 
briefly, and the dark-colored soils of the United States were compared with them in 
character, distribution, and origin. The agriculture on the dark-colored soils of the United 
States was briefly discussed by means of a comparison of a soil distribution map and 
agricultural maps. 


ALBERT PERRY BrigGHaM—The Population of New York State. 


The following topics were discussed: growth as compared with that of typical states 
in the South, the North-Central region and the West; center of population and its move- 
ment; population in relation to altitude, physiographic provinces, and drainage basins; 
urban and rural population; rural population as related to quality of soil and proximity 
of cities; belt of dense population as dependent on soil, climate, and facilities for trans- 
portation; capacity for population. 


F. V. EMerson—Geographic Factors and Cane Sugar. 


The cultivation of sugar cane, a tropical plant, in the warm temperate climate of 
Louisiana and Texas presents some difficulties, and these conditions are reflected in the 
economic, sociological, and political life of the people. 

Sugar cane ordinarily makes a good growth in Louisiana, but harvesting time is some- 
what critical. A hard freeze before cutting will usually spoil the entire crop; the sugar 
content is altered by conditions of sunshine, temperature, relative humidity, and rainfall. 
Such climatic limitations render the industry somewhat precarious as compared with the 
great staples, cotton, corn, and wheat. The industry requires expensive, intensive cultiva- 
tion during the growing season, rather quick gathering during the harvesting period, and 
fairly prompt sugar extraction during the ‘‘ grinding season.’’ 

Several authropogeographic responses result from these conditions. The relative uncer- 
tainty of the crop together with the extremely profitable yields in favorable years attract 
venturesome entrepreneurs either possessed of, or, more frequently, able to borrow, con- 
siderable capital. Expensive cultivation and handling strongly tend to large-scale manage- 
ment and to large plantations instead of moderate-sized farms. This tendency is enhanced 
by the fact that it is a decided advantage to the planter in securing prompt treatment of 
his product to own or control his own manufacturing plant, and the tendency is therefore 
toward the control of plantations by capitalists or corporations. Hence it is that the 
large, somewhat self-sufficing plantation is rather characteristic of the sugar district. 


Henry J. Cox—Influence of the Great Lakes upon the Movement of High and Low Pres- 
sure Areas. 
The Great Lakes influence to a certain extent the movement of high and low pressure 
areas which cross the North-Central states. Because of the higher temperature of the 
lake water in the colder months of the year as compared with the air temperature in the 
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surrounding area there is a tendency for ‘‘highs’’ to avoid and ‘‘lows’’ to seek the lake 
route, and in the warmer months the converse is true. In the colder months there is a 
tendency for the pressure to decrease in ‘‘highs’’ and ‘‘lows’’ crossing the lakes, while 
in the warmer months the pressure tends to merease. ‘‘Highs’’ often develop over the 
lake region in the springtime and remain for a considerable period, thus insuring pro- 
tracted fair weather. 


Howakrp E. Simpson (introduced)—The Islands of Devils Lake, North Dakota, and Their 

Significance. 

A sketch of the origin and life history of the ice-built boulder piles in a rapidly dis- 
appearing glacial lake, with the additional evidence which they offer of the pulsatory 
climatic changes which have taken place in the Northwest since the close of the Glacial 
Period. 


H, L. SHANTZ (introduced )—Correlation of Natural Vegetation, Soil Type, and Early 
Settlement in Eastern Colorado. 


The principal plant associations of eastern Colorado, the relation of these associations 
to soil type, and the relation of vegetation type and soil type to grazing and crop pro- 
duction. The distribution of the plant associations was shown by sketch maps. 


W. M. Davis—The Mission Range, Montana. 


In recognition of the greater value in geographic description of the present than of a 
past tense, an account was given of what the Mission Range is rather than, as on the 
occasion of the Princeton meeting two years ago, of the processes of uplift, dissection, and 
glaciation, by which it has been formed. 


F, E. MattHes—The Post-Pleistocene Moraines of the Sierra Nevada. 


Short but conspicuous moraine loops occur in front of all the small glaciers of the 
Sierra Nevada, as well as in a large number of empty cirques along the crest of the range. 
Their remarkably fresh appearance, in contrast with which even the younger members 
of the extensive Pleistocene moraine series seem subdued and ancient-looking, suggests 
strongly their deposition during post-Pleistocene and, in part at least, historic times. 
Those last formed are comparable to the recent moraines of Switzerland and Savoy, which, 
through documentary evidence, have been identified as witnesses of moderate glacier pulsa- 
tions that occurred during the eighteenth and nineteenth centuries. 

The desirability at once suggests itself of a correlation of this record of post-Pleisto- 
cene climatic fluctuations with that contained in the rings of the sequoias of the Sierra 
Nevada, on the one hand, and with that contained in the strand levels about Mono Lake 
and Owens Lake, on the other. 

The conclusions are important in the study of glacial cirques, inasmuch as cirques con- 
taining such moraines must be considered as having been recently ‘‘renovated.’’ They are 
not directly comparable to cirques that have been empty since the close of the last glacial 
epoch. 


C. F. Marsut—The Relation of Soils to Crops in Southern California, 


A soil map and a crop map, both worked out in detail, presented not only the geog- 
raphy of the various crops but also the relations of the various crops to the soils of the 
San Bernardino Valley. 


ALrreD H. Brooks—The Physiographic Provinces of Alaska. 

Five principal physiographic provinces are recognized in Alaska, each one of which is 
divisible into a number of sub-provinces. These, named from south to north, are: the 
Pacific Mountain System, the Central Plateau Region, the Rocky Mountain System, the 
Arctic Mountain System, and the Arctic Slope Region. In this classification a new term, 
the Arctie Mountain System, is introduced to include the mountain chain which traverses 
northern Alaska and parallels the Arctic Ocean. It was previously believed that it was 
an extension of the Canadian Rockies, but this interpretation has proved to be in error 
both from a tectonic and physiographic standpoint. 


ALFRED H. Brooxs—The Geography of Alaska in Its Relation to Man. 


Geography has controlled the distribution and cultural development of the Alaska 
natives and, to a large extent, the approach to and occupation of the territory by the 
white man. This control has been exercised principally through geographic position, by 
character of relief, drainage, and shore line, by climate, and by distribution of animals 
and vegetation. The habits and distribution of the native population are the direct result 
of physical environment, due, in turn, to the interaction between various geographic fac- 
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tors. The distribution of animals and vegetation and the physical barriers to migration 
have been the controlling geographic influences on the natives of Alaska. 

All of the geographic factors listed above have influenced to a greater or less extent 
the advance of the white man in Alaska. The first settlements in what is now Alaska were 
determined by the needs of the fur trade. Later, settlements were located to meet the 
needs of the fisheries, while in recent years a new factor has dominated, for the distribu- 
tion of mineral resources has largely determined the centers of population. 

Puitie 8, SmirH—Notes on the Exploration of the Lake Clark-Iditarod Region, Alaska. 

The region extends from the western flanks of the Pacific Mountains well in to 
the Central Plateau province of Alaska. A narrative account of the expedition and a 
general summary of the topographic features, climate, vegetation, settlements, and 
population were given, 

J. Russet, SmirH—The Island and the Continent at War. 


The conflict between England and Germany was traced in part to contrasting 
geographical conditions. The continental location of Germany, exposing her to invasion 
on nearly every side, naturally developed fear of her neighbors and this, in turn, bred 
a respect in her people for any kind of authority that could protect them. Hence 
their obedience to military organization and individual subordination. 

England, on the other hand, has been free from any danger without, because of 
her insularity and her fleet. This has led to greater political and individual freedom, 
but also to a greater laxity of organization, as evidenced by internal political dissensions 
and the relative neglect of education and science. 


The address of the President, Professor Richard E. Dodge, on ‘‘Some Problems in 
Geographic Education, with Special Reference to the Secondary School’’ was given at 
the opening of the afternoon session on December 30. On the evening of the same day 
there was a symposium on methods of geographic exploration. The following evening, at 
the informal conference on the work of the committee on the physiographic boundaries 
of the United States, Professor N. M. Fenneman, chairman, reported that an agreement 
as to a working basis—the most important problem before the committee—had been 
reached and that one province had been outlined. The members of this committee are: 
N. M. Fenneman, Eliot Blackwelder, Marius R. Campbell, D. W. Johnson, and F. E. 
Matthes. 

An exhibit had been arranged by the local members showing some recent work of 
the government bureaus whose activities are of a geographic nature. The U. 8. 
Geological Survey displayed a series of maps to illustrate its recent experiments in the 
representation of generalized relief by shading rather than by contours. These included 
the standard base map of the United States, 1:2,500,000, and the recently published 
outline map of Alaska, 1:1,500,000, for parts of which relief was shown in manuscript. 
Shading had also been added to one half of the Mt. Rainier sheet, strikingly bringing 
out the plasticity of this half of the mountain as compared with the unshaded, contoured 
half. Other maps exhibited were the general relief map of the United States (in 
manuscript) to appear in the agricultural atlas in preparation by the Department of 
Agriculture, and sets of the boundary maps, 1:62,500, embodying the recent surveys of 
the 141st meridian (Alaska-Canada) and the 49th parallel from the Rocky Mountains 
to Puget Sound. 

On two occasions the members were guests of the National Geographic Society at 
luncheon. At one of these, in the Society’s building, there was a remarkable and 
highly appreciated exhibit of geographical photographs from the Peruvian collections 
obtained by Prof. Hiram Bingham. 
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THE AMERICAN GEOGRAPHICAL SOCIETY 


New Fellows of the Society; Monthly Meetings of November and December. 


A regular monthly meeting of the Society was held at the Engineering Societies’ 
: 8 a g ry 
ing, 29 West Thirty-ninth Street, on Tuesday evening, November 23, 


Build 


1915. Vice Presi- 


dent Greenough, Chairman of the Council, presented by name the following thirty-six 
persons, recommended by the Council for election as Fellows, and after a vote they were 
declared elected. 


Samuel Abbott 
Walter Adams 
Gardner W. Allen 
Gilbert Allis 

C. L. G. Anderson 
Mrs. Richard G. Babbage 
Jorge A. Boerol 
William D. Boyce 

G. J. Bruce 

Philip T. Coolidge 
Joseph 8. Diller 
George M. Douglas 
Elizabeth F. Fisher 
N. Dwight Harris 

E. Lester Jones 

Nand Lal 

Henry Goddard Leach 
Frank Leverett 


John J. Lordan 

Seth Low, II 

Deodoro Moegle 
Frederick K. Morris 
Joseph Edward Otis, Jr. 
Sidney Paige 

Harold S. Palmer 

Paul S. Phenix 

G. C. Piché 

Elizabeth K. Reynolds 
Heinrich Ries 
Waterman 8. C. Russell 
Hidez6 Simotomai 
Harold Vincent Smith 
Millicent Todd 

Stephen Sargent Visher 
Wallace O. Westfeldt 
Lucy L. W. Wilson 


Mr. Henry R. Rose, D.D., then addressed the Society on ‘‘The Countries at War.’’ 


At the regular monthly meeting on Tuesday evening, December 21, 1915, the fol 
lowing thirty-four persons, recommended by the Council, were presented by name by 


Vice-President Greenough for election as Fellows, 


elected. 


Prof. Will 8. 


William Billings Aspinwall 
Kimball C. Atwood, Jr. 
Elliot C. Bacon 

Paul V. Bacon 

Arthur D. Baldwin 

David F. Barrow 

Florence Bascom 

Theodore 8. Beecher 

Silas P. Beebe 

A. C. Boyle Jr. 

Amos F. Breed 

Templeton Briggs 

Walter B. Briggs 

William Gray Brooks 
Charles 8S. Brown, Jr. 
Frederic King Butters 
Charles H. Calusdian 
F.A.G.S., 


Monroe, then 


Peninsula,.’’ 


Physiographic Excursion to the Western United States. 


addressed the 


and after a vote they were declared 


Henry Harmon Chamberlin 
R. Perey Chittenden 
Cornelius E. Donnellon 
Laura Hatch 

Florrie Holzwasser 
Elbridge C. Jacobs 

W. C. Mendenhall 

Bertha Merrill 

Gustavus Myers 

P. E. Pieris 

Hamilton Rice 

Deette Rolfe 

Carl O. Sauer 

Joseph F. Simmons 

Hilda Stam 

May G. Taylor 

Russell A. Wood 

‘*The Balkan 


Society on 


NORTH AMERICA 


The Columbia Uni- 


versity Physiographie Excursion to the West, led by Prof. Douglas W. Johnson, was 


one of the important geographical events of the past year. 
members of the party, including Prof. Florence Bascom, Bryn Mawr; Prof. A. ©. 
University of Wyoming; Prof. E. C. Jacobs, University of Vermont; Prof. I. H. 
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Barnard College; Prof. C. W. Brown, Brown University; Miss Dora Keen of Philadel- 
phia; a number of school teachers of New York, Trenton, and other cities, and students 
of Columbia University. 

The party left New York on July 4. Yellowstone Park was entered via Billings and 
Cody. Cody stands on a terrace of gravels above the Shoshone River, a true plains town. 
The mountain range just west of Cody, forming an outlier of the Absaroka Range, is 
structurally an anticline with a north-south axis. Its limbs are flanked by a splendid 
series of hogbacks, those on the east being partially buried in the more recent gravel 
deposits. West of the anticline a north-south valley, carved on some of the less resistant 
sedimentaries, is used as a pounding reservoir for the artificial Shoshone Lake. The great 
Shoshone Dam is built on the west flank of the anticline, where the river, cutting across 
the range, passes from the valley opened out on the sedimentaries into the steep-walled 
gorge cut through the crystalline axis. The main portion of the Absaroka Range, form- 
ing the eastern barrier of the Yellowstone basin, is a maturely dissected and glaciated 
plateau whose horizontal beds consist of lava flows and voleanie agglomerates. From 
anywhere within the Park it appears rugged and serrate on the skyline. The wonderful 
all-day ride through the Shoshone Canyon and over the Absaroka Range, terminating in 
the rapid descent into the Yellowstone, made a profound impression upon everyone. 

Five days were spent in Yellowstone Park with stops at Yellowstone Lake, the differ- 
ent geyser basins, the Grand Canyon, and Mammoth Hot Springs. A half day’s trip to 
the top of Mount Washburn gave an excellent opportunity to study the broken character 
of the Yellowstone Park plateau, with its encircling mountains and deeply entrenched 
canyons. Mount Washburn and its associated peaks apparently do not represent the rem- 
nant of one of the old voleanoes which supplied the lava-filling for the Yellowstone basin, 
as has been suggested; but rather the mountain is a sharply tilted and much-dissected 
block of an older series of lavas, possibly equivalent in date to those of the Absarokas. 

The ride from Gardiner down the Yellowstone valley gave the party an opportunity 
to see the terraces of the Yellowstone River cut in fluvio-glacial gravels, a rather recent 
lava flow capping the gravels and extending across the valley, except where cut through 
by the river. A day’s ride across the plains brought the party to Glacier National Park. 

The first day’s outing was by automobile along the east front of the Rockies, giving 
opportunity to study the famous Lewis thrust fault, the glacial troughs of the Two Medi- 
eine Lakes, St. Mary Lake, Lower St. Mary Lake, and Swiftcurrent Creek, as well as 
glacial moraines on the neighboring plains. Two days were spent at Many Glacier Camp, 
from which a tramp of fourteen miles was made to Iceberg Lake, a typical glacial tarn 
occupying a symmetrical cirque whose sheer walls rise over 3,000 feet above the lake sur- 
face. The next day a horseback ride of twenty-three miles over Piegan Pass brought the 
party to Upper St. Mary Lake. Two days here, a boat ride down the lake, a tramp to 
Gunsight Camp with a night there, a hard climb over Gunsight Pass to Sperry, another 
night within a mile of Sperry Glacier, and finally a tramp down to Lake McDonald and 
the railroad, supplied a wonderful panorama, 

Grand Coulee, Washington, an old abandoned channel or canyon of the Columbia River, 
showed features reminiscent of a former occupancy by water: ‘‘ fossil’’ waterfalls larger 
than Niagara with plunge pools at the base even now filled with water; old river bottoms; 
and islands rising above the former river bed. Then came a study of Lake Chelan on the 
east slope of the Cascades, a region made classic ground for the geographer by Henry 
Gannett’s paper, in which, for the first time, the essential relation between glacial troughs 
and hanging valleys was made clear. The party was much impressed by the fact that so 
valuable a paper should have been based on a locality where the trough and hanging 
valleys were so imperfectly developed. 

At Medford, Oregon, a trip to Table Mountain was arranged by the Medford Com- 
mercial Club. From Medford the party enjoyed an all-day automobile ride through the 
Caseade forests to Crater Lake. Two days were given to a study of features along the 
rim and a trip to the cinder cone of Wizard Island within the depression. On the third 
day the party descended the eastern side of the Cascades into the Great Basin, where 
remarkable examples of very young fault-block mountains were observed en route to 
Klamath Falls. 

A few days at San Francisco gave an opportunity to see the Exposition and to accom- 
pany members of the Geological Society of America on an excursion to the San Andreas 
rift, movement along which caused the California earthquake of 1906. A week was spent 
in the Yosemite Valley and the Big Trees region, with special attention to the theories 
as to the origin of the Yosemite. It was generally agreed that none of them accounts for 
all the observed phenomena so well as that of profound glacial overdeepening of a pre- 
existing river valley. 

Mr. J. 8. Diller of the U. 8, Geological Survey joined the party on the trip to the 
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summit of Lassen Peak and discussed the effects of the late extrusion of viscous lava and 
the great mud flow which for many miles inundated a valley on the eastern side of the 
mountain. Another day was spent at Cinder Cone, the symmetrical little voleano which 
has recently been active and whose lava flow dammed up a neighboring valley to form a 
lake of more than ordinary interest. 

In the Salt Lake region Professors E. 8. Hinckley and F. Buss made it possible for 
the party to study the mines at Bingham Canyon, the old terraces of Lake Bonneville, 
the Wasatch Mountains, and the recent faulting in the alluvium and moraines. Mayo1 
Fell of Ogden provided autos for a trip along the base of the mountains and through 
Ogden Canyon. The Ogden water supply was of especial interest. Artesian wells « 
the Wasatch liberate the water content of loose gravels which dip down from the adjacent 

i 


ast of 


mountain slopes beneath the compact lake beds of an old estuary of Lake Bonneville, the 
water then being piped through the canyon to the west side of the range for use in the 
city. At Provo a visit was made, under the guidance of Professor Buss, to the Provo 





Fic. 1— Weathered granite on the surface of the Rocky Mountain peneplain west of Palmer Lake 
Colorado; and members of the physiographic excursion. 


delta and the series of small grabens formed by recent faulting in the alluvium along the 
mountain base. A few weeks before the arrival of the party an earthquake, presumably 
due to displacement along this line, caused some alarm. 

In Colorado, there was a twelve-mile tramp through the Royal Gorge, an auto trip 
over the Sky Line Drive and to the upper rim of the gorge west of Canyon City, another 
trip from Canyon City along the base of the Front Range to Colorado Springs, the ascent 
of Pike’s Peak, and a drive through the Garden of the Gods. A profitable day’s trip 
from Golden to Morrison Park, led by Professor Victor Ziegler of the Colorado School of 
Mines, marked the last day of the two months spent in studying the origin of land forms. 
At Denver the party separated, some going east, and the others continuing their studies 
in the Grand Canyon, the Petrified Forest, and the Painted Desert of Arizona. 


Annual Report of the U. S. Geological Survey. From the point of view of 
national defense as well as general education the topographic mapping of the United 
States is proceeding at an alarmingly slow rate. The appropriations for this work should 
be doubled at least. Maps covering 40,000 square miles are less showy than a battleship 
but they may be of much greater importance in time of war. The Thirty-Sixth Annual 
Report of the Director of the U. 8S. Geological Survey, for the fiseal year ended June 30, 
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1915, shows that the topographic survey of the United States now covers but 40.2 per cent 
of the country’s vast area. The total area mapped to June 30, 1915, was 1,218,290 square 
miles; and the area mapped in the past fiseal year was 20,508 square miles. The topo- 
graphic maps have been completed fo for Connecticut, the District of Columbia, Maryland, 
Massachusetts, New Jersey, Rhode Island, and Washington. Only 11 per cent of the area 
of New York and 3 per cent of Ohio remain to be mapped. 

Some of the more important features of the report are outlined in the following para- 
graphs. 

The Search for Potash. In the search for potash no clue has been neglected. A deep 
well was drilled in 1914 near the center of the Black Rock Desert, in western Humboldt 
County, Nevada, and, on November 16, was completed to a depth of 1,500 feet. No bed 
of potash or other salts, in massive form, was encountered in this well, but the test is not 
considered conclusive as to the hypothesis that buried saline deposits remain in some of 
these basins as the result of the drying up of the lakes of Nevada, eastern California, and 
southern Oregon in Quaternary time. The field to be explored is large, and both funds 
and facilities for exploration have limited the trials to a few localities. The hypothesis 
on which this exploration is based deserves further test in the hope that potash-rich salt 
muds or brines, similar to or more concentrated than those found at Searles Lake, Cali- 
fornia, may be found in other places. 

The geological formations which, from the evidence, seem most likely to contain buried 
potash salts in commercial amounts are the Quaternary lake beds in the Great Basin 
region of the West and the Permo-Triassic red beds of the Rocky Mountain states, Kansas, 
Oklahoma, and Texas. The results of exploratory boring in Searles Lake and the thinly 
covered salt beds in Death Valley, California, establish a degree of validity for the 
Quaternary lake basin hypothesis and encourage testing in other basins. Hope for the 
discovery of potash deposits in the red beds of the Southwest is encouraged by the detee- 
tion of slight potash indications in the west-central region and in the Panhandle of Texas. 
It is hoped that drillers for oil and water, in the red-bed region and also in the salt-bear- 
ing regions of the Salina and other formations in the eastern states, may take advantage 
of the co-operation of the Geological Survey in the examination of their drill records and 
cuttings, so that the possible presence of potash deposits of value in any of these regions 
may be recognized. 

Coal and Oil Fields. The coal resources of the many fields are to be differentiated and, 
with additional and more precise data than have hitherto been available, will be recaleu- 
lated quantitatively. Looking forward to the time when the oil and gas resources of the 
United States will have become depleted, the Geological Survey is giving some attention 
to the carbonaceous shales of the United States and their ngecity to yield petroleum, 
gas, and other valuable distillates. 

Various chapters describe the coal fields of Missouri, the Judith River coal field in 
Chouteau and Fergus counties, Montana, embracing 600 square miles, the subbituminous 
coal and the lignite regions of eastern Montana, the geology and coal resources of northern 
Teton County and the Pine Hills region, Montana. 

Study of "Placer Deposits. The most important of the new co-operative projects under- 
taken by the Survey and the Bureau of Mines is that for the study of the placer deposits 
of the United States. Preliminary work, initiated by the Geological Survey, will deter- 
mine the character, geological occurrence, and origin of the deposits. The Bureau of 
Mines will study methods and costs of placer mining. It is expected that the field work 
will extend over two or more field seasons. 

The Canal Zone and Antillean Region. The investigations to determine the geological 
formations, their correlation, and the geological history of the Canal Zone and adjacent 
regions of Panama and Costa Rica have continued, and most of the reports are approach- 
ing completion. The series of reports, which will contain important conclusions as to 
geological correlation and geological history, will be published by the Smithsonian Insti- 
pe Reports similar to those on the Canal Zone are in preparation for the Lesser 

tilles. 

Alaska. Ten parties were engaged in surveys and investigations in — About. 
1,000 square miles were covered by exploratory geological surveys (scale, 1:500,000) ; 
7,700 square miles by reconnaissance geological surveys (1:250 000) ; ; and 325 square 
miles by detailed geological surveys (1:62,500). 

Land Classification Board. The work of this board is to receive such results of field 
investigations as are adaptable to public land classification and to turn these results into 
actual classifications which become the basis, in the Department of the Interior, of such 
administration of the publie land laws as depend on the character of the lands. Here is 


a summary of the more important results of the Land Classification Board in the past 
fiscal year: 
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In the states under the jurisdiction of the board no coal lands were withdrawn from 
entry, but 2,363,646 acres were restored to entry, leaving the withdrawn area 48,244,27 
acres, At the end of the year 19,489,771 acres had been valued at an average price of 
$40.60 an acre. About half of the restored land was in Montana and a third in Oregon and 
Utah; 197,073 acres of oil land were withdrawn from entry and 180,818 acres of non-oil 
land eliminated from withdrawals, leaving the net area included in oil withdrawals 
4,774,418 acres. The phosphate classifications resulted in a withdrawal of 273,221 
acres and a restoration of 454,894 acres, leaving the net area of withdrawals 2,660,376 
acres. On the basis of containing metalliferous minerals 970,210 acres, chiefly in Indian 
reservations, were classified, 929,916 acres as non-mineral and 37,294 acres as mineral 
land; 17,485,259 acres were classified as non-irrigable, the total area thus designated 
amounting to 235,596,180 acres. 

The total area withdrawn on June 30, 1915, was 58,494,844 acres. Of this total all 
the lands included in coal, oil, phosphate, and potash reserves, aggregating 56,021,081 
acres, may now be entered under the non-mineral land laws, the remaining withdrawals 
of miscellaneous types, aggregating 2,473,763 acres, being not yet subject to agricultural 
entry. This has greatly reduced the interference of the withdrawal policy with agri- 
cultural development. 


The American Merchant Marine. The Port of Boston has published a bulletin 
entitled ‘‘The Use and Benefits to Massachusetts Manufacturers and Wage Earners of 
an American Merchant Marine.’’ The terse statement contains some striking figures. 
Federal efforts to promote a merchant marine helped to raise the tonnage of American 
vessels engaged in foreign trade from 984,608 in 1810 to 2,535,206 in 1855. Decline 
commenced with the dissensions of the Civil War and has continued until at present 
(1914) the tonnage amounts only to 1,076,152. Figures of the carrying trade between 
the United States and Germany are significant. In 1914, whilst ninety per cent of 
German exports to the United States were carried in German ships, only one-fifth of 
one per cent of United States exports to Germany were carried in American ships. 


Twelve Hundred Miles of Navigation on the Kuskokwim River, Alaska. The 
field work connected with the charting of the approach and entrance to the Kuskokwim 
River (Bull. Amer. Geogr. Soc., Vol. 47, 1915, pp. 205 and 954) was completed in 1915 
by the steamer Yukon. A press bulletin of the Coast and Geodetic Survey says that a 
reconnaissance survey was made inland from Bethel, the head of deep-sea navigation, 
for 550 miles to MeGrath, the main settlement on the upper river, from where, on a 
clear day, Mount McKinley can be seen 150 miles eastward. A river steamer may 
ascend beyond McGrath for 200 miles. The river, with its tributaries, offers 1,200 miles 
of navigable waters. The Quickstep, the only steamer on the river, draws four and 
one-half feet and can push a 300-ton barge up stream. She averages two trips from 
Bethel to McGrath during the open season, from May 15 to October 15. She figured, 
last summer, in the first good determination of positions along the river’s course. Some 
previous positions were found to be fifty miles in error, and a new map of the river is 
urgently needed. For the lower 100 miles the Kuskokwim winds through the low lake 
country; for the next 200 miles it cuts through mountains where the rapids have a six 
to eight mile current and the banks, in places, rise over 1,000 feet directly from the 
water. The upper river flows through an immense basin, over which are scattered soli- 
tary peaks with a ring of distant mountains on the horizon. The prospector and home- 
steader have already visited the valley and will perhaps repeat there the story of the 
Yukon and the Tanana. Three creeks, Candle, Bear, and Cafion, give promise of profit- 
able hydraulic development, rich cinnabar claims having been staked upon the river banks. 
Vast areas for reindeer are available, and the Irish potato grown there is not surpassed 
anywhere. 

Canadian Fisheries, 1914-15. The decline in value of the Canadian fisheries for 
the year 1914-15 is mainly accounted for by the returns from British Columbia (48th 
Ann. Rept. Fisheries Branch, Dept. of the Naval Service, Ottawa, 1915). The year is 
a lean one in the four-year cycle salmon run on the Fraser. Nova Scotia lobster and 
mackerel fisheries were affected unfavorably by the war, but other provinces showed an 
increase: Albertan fisheries, in fact, were indirectly encouraged by the same cause. 
Decline of the European fur markets induced many trappers to transfer their energies 
to fishing as a source of livelihood. Apart from this circumstance the northern part of 
Alberta is making progress in the industry and will do so on a greater scale with the 
improvement of transportation facilities. 


Irrigation in Alberta. The Canadian government presents the results of a recent 
investigation into the suitability of the Calgary region for irrigated farming (Report 
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on the Climatic and Soil Conditions in the Canadian Pacific Railway Company’s Irriga- 
tion Project, Western Section, Irrigation Series Bull. No. 3, Dept. of the Interior, 
Ottawa, 1915). After a comparison of climatic and soil conditions with those of similar 
regions where irrigation has been successfully conducted, the report claims that irriga- 
tion is certainly desirable and probably necessary for satisfactory agriculture at Calgary. 
In the length of the growing season the region compares favorably with the San Luis 
Valley, Colorado (7,500 feet altitude), where mixed farming, based on irrigation, has 
been practiced for over forty years. Local frosts appear to be less severe, and in the 
mean temperature of the growing period, Gleichen, which may be taken as representa- 
tive of the Calgary region, is only 1° lower than San Luis. The average time for the 
maturing of irrigated wheat is stated to be 126 days, a few days longer than for the 
unirrigated crop. With the first killing frost on September 4, crops are quite safe dur- 
ing ordinary years. Moreover the heat-conserving properties of moisture enable the 
irrigated grain to more easily withstand early frosts. A further advantage gained by 
irrigation is the increase in yield—56 per cent for wheat. Whilst the average rainfall 
of the last decade or so has been sufficient in total amount (Gleichen averages 14.3 
inches for the last twelve years), it must be borne in mind that the distribution during 
the growing season is the vital factor and that the climate has the characteristics of 
semi-aridity—variable periods of drought and unutilizable rains. Calgary records, which 
go beck further than those of Gleichen, show an average of only 7.4 inches for the years 
1885-1896, a deficiency making irrigation absolutely necessary. The soil of the section 


is said to be rich and, where proper drainage is instituted, does not become excessively 
alkaline under irrigation. 


Origin of the Name Manitoba. A recent number of the Bulletin de la Société de 
Géographie de Québec (Vol. 9, 1915, No. 5, pp. 310-311) throws light on the derivation 
of this name. Although various explanations have been put forward from time to time, 
the consensus of opinion points to the Assiniboin words mine and toba, meaning respec- 
tively ‘‘water’’ and ‘‘prairie.’’ Accordingly ‘‘ Minetoba’’ signifies ‘‘ prairie waters’’ 
or ‘‘ prairie lake.’’ The name of ‘‘ Lac des Prairies’’ used by La Vérendrye to designate 
Lake Manitoba in his writings is a correct rendering of the native form. Nevertheless, 
Minetoba, or rather its common variant Manitoba, has come to stay. It is gratifying 
to find that the French version eventually gave way to the native American and that 
the first Dominion province created west of the Great Lakes bears a name of local 
origin, 

Soils of the Rainy River District of Ontario. The Rainy River district occupies 
some 1,000 square miles between Lake of the Woods and Rainy Lake. While still 
largely dependent on forestal resources, soil and climate favor its future agricultural 
development. At present no more than a third of the land is oceupied and under five 
per cent is improved, but this improved area supports a rural population of ninety to 
the square mile and has produced excellent crops of wheat (W. A. Johnston: Rainy 
River District, Ontario: Surficial Geology and Soils, Canada Geol. Surv. Mem. 82: Geol. 
Series No. 68, Ottawa, 1915). Physiographically the region is to be considered as the 
extreme eastern edge of the Prairie Plains. Relief is slight and the major part of the 
surface is covered with a deep mantle of glacial material: a lower deposit of till from 
the invasion of the Labradorian ice and a later one from the Keewatin center, glacio- 
lacustrine material from an early lake stage, and later and more extensive lacustrine and 
littoral formations of ancient Lake Agassiz. Though lakes are not common, on account 
of the uniformly aggraded character of the drift, the area is still in the earliest hydro- 
graphic stage and is ill-drained and swampy. Of the 755 square miles surveyed nearly 
one-third is covered with accumulations of muck and peat averaging three feet in 
thickness. Such surfaces are usually well forested with a characteristic association of 
cedar, tamarack, and spruce. Twenty-seven per cent is occupied by lacustrine and 
glacio-lacustrine soils of clay-loam that support poplar and balm of Gilead, with elm 
and oak on the better-drained portions. A fine sandy loam weathered from the calear- 
eous till comprises about twenty-four per cent and forms the best agricultural land. 
Deciduous trees make a greater showing in this section, still extensively timbered in 
spite of the numerous fires that have destroyed much of the original growth. 


Earthquake in the Imperial Valley, California. One of the severest earthquake 
shocks since the San Francisco earthquake of 1906 occurred on June 22 in the Imperial 
Valley, southeast California. At 7:40 Pp. M. a heavy shock cracked and destroyed build- 
ings and was followed an hour later by another severe shock. Subsequent shocks were 
frequent but diminished in intensity, though severe recurrences were reported up to 
August 19, as appears in the report of Carl H, Beal (The Earthquake in the Imperial 
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Valley, Cal., June 22, 1915, Bull. Seismolog. Soc. of Amer., Vol. 5, 1915, pp. 130-149). 


The shock was perceptible over an area of 50,000 square miles. 
The Imperial Valley is in the Colorado Desert, and a small part of it extends into 


the northern part of Lower California, Mexico. Most of the area affected is sparsely 
settled excepting approximately 250 square miles in the heart of the Imperial Valley. 
In the surrounding portions of the desert and in the mountains on the west and south- 
west there are practically no settlers. The Imperial Valley is almost entirely below 
sea-level in a depression which was filled in recent geological time by a body of water. 
Irrigated from the Colorado River, this valley has been turned within the past few 
years into one of the most fruitful areas of truck farming in California. 

One fault and probably several others are believed to pass through the valley, but very 
little geological evidence is available, and most of the conclusions as to the faults are 
based upon the existence of hot or mud springs on the valley floor and on the character 
of the topography of the foothills and through the mountains along the west side of 
the desert. 

One of the maps accompanying Mr. Beal’s paper gives the location of the more 
important faults that are shown by field study or are believed from other evidence to 
exist. From all the facts obtained Mr. Beal says that the disturbance probably originated 
on the San Jacinto fault, which is believed to be prolonged in the bed rock underneath 
the Imperial Valley. This fault has been traced from the San Gabriel Mountains to 
the northwest towards El Centro and nearly to the edge of the desert. It has been 
shown that it probably exists in the Superstition Mountains, 15 miles northwest of El 
Centro, and it probably passes through the mud voleanoes on the west side of Volcano 
Lake, with the settlements of the Imperial Valley to the east and west of it. Mr. Beal 
says the disturbance was equal in violence to that of the San Francisco earthquake. 


SOUTH AMERICA 


The Mapping of Brazil. About one per cent of the total area of Brazil has been 
mapped to date on the scale of 1:100,000, mainly in the state of Sao Paulo, where 23 
quarter-degree sheets have been issued, according to a recent report of the Brazilian 
Ministry of Roads and Public Works (A. P. da Cunha: Determinacio de coordenadas 
geographicas no Estado do Ceara, Inspect. de Obras contra as Seccas Publ. No. 27, Rio 
de Janeiro, 1914, pp. iv-x). Surveying for maps on the same scale was also undertaken 
in the states of Minas Geraes and Rio de Janeiro. This work, however, has been 
temporarily abandoned. 

An agreement was reached in 1909 between the Servico Geologico e Mineralogico do 
Brasil and the Inspectoria de Obras contra as Seccas whereby surveys of the semi-arid 
regions of the country were to be made jointly by the two departments. The states 
affected by this decision are Cearf, Rio Grande do Norte, and Parahyba. The scale of 
1:1,000,000 was adopted for this work, and it was decided to issue the maps in con- 
formity with the symbolism determined for the ‘‘ Carte Internationale du Monde.’’ Alto- 
gether 51 sheets will be required on the millionth scale for the surface of Brazil. Some 
of the geological maps on this scale issued as a result of this agreement accompany 
publications which are listed under ‘‘ Brazil’’ in the section on ‘‘ Geographical Publica- 
tions’’ in this number. 


Dr. Farabee’s Work in the Amazon Basin. A letter received by Mr. G. B. 
Gordon, director of the University Museum, Philadelphia, from Dr. W. C. Farabee, 
dated October 8, 1915, tells of his journey between the Tapajoz and the Xinga Rivers, 
where he discovered a large plain of waste desert country and in it found the central 
villages of the Mundurucu Indians. In this journey, which occupied about four months, 
astronomical observations were made for latitude and longitude, and several rivers 
tributary to the Tapajoz and branches of these rivers were mapped for the first time. 
The chief object of the expedition was, of course, anthropological. Dr. Farabee lived 
for a considerable time among the Mundurucus, studying their language, their manners 
and customs, making a vocabulary and writing down much of their folk-lore, as a result 
of which he expects to settle the long-vexed question of the relation of this tribe to 


the Tupi. He also visited villages of the Apiacas and Manes and obtained important 
data. 


Further Information on the Rio Ananas Expedition. Lieut. William H. Mar- 
dock, U.S.N., under date of December 10, 1915, wrote from Sartarem on the lower 
Amazon to Colonel Theodore Roosevelt supplying further data on the exploration by 
Lieutenant Marquez de Souza of the Rio Cardosa, a tributary of the Rio Theodoro. 
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The January Review (p. 50) contained a letter from Colonel Roosevelt giving the first 
report on De Souza’s explorations, Lieutenant Mardock’s letter contains a translation 
of the report of the survivors as published in a Manfios newspaper. The field work was 
conducted by the Commissio de Linhas Telegraphicas Estrategicas de Matto Grosso ao 
Amazonas, the organization of which Colonel Rondon is the chief. Lieutenant De Souza 
and Senhor Carvalho, the master constructor of the telegraph line, were killed by Indians 
on May 29, and one other member of the party was badly wounded. The rest escaped 
and, reaching the Rio Aripuana, descended by the launch Hercules to the Amazon. It is 
supposed that the Indians formed part of the Araras tribe. 

Colonel Roosevelt has kindly transmitted this information for the use of the Society. 
It has also been learned that there has recently been an uprising among the Nham- 
biquaras and that several settlements through which the Roosevelt-Rondon expedition 
passed were wiped out. 

Lieutenant Mardock reports further that at a conference in Rio de Janeiro on Decem- 
ber 5, 1915, it was proposed to give the name Rondonia to the region between the 
Juruena and Madeira Rivers in honor of Colonel Rondon. 


Botanical Expedition to the Desert Regions of Brazil and Argentina. Dr. J. 
N. Rose returned in October from his second South American exploration trip, where he 
was sent by the Carnegie Institution of Washington. The chief object of his trip was 
to study and collect cacti from the great desert regions. From Bahia, Brazil, he visited 
by rail the semi-arid region of the northern part of the state of Bahia. This dry part 
of Brazil is in the caatinga, or thornbush, region. The desert flora is extremely inter- 
esting, possessing many features in common with the West Indies. The cactus flora 
consists of a number of very curious types, several of which are new. Excursions were 
also made over the other two railroads connecting with Bahia, one south which goes as 
far as Toca da Onca and the other to the southwest which terminates at Machado 
Portella. From Rio de Janeiro as the next base excursions were made to the top of 
Itatiaya, the highest mountain peak in Brazil; to the Organ Mountains by way of 
Petropolis; to the great salt works of Brazil, by way of Cabo Frio; to Isla Grande, a 
remarkable island lying south of Rio de Janeiro; and also to Sao Paulo. In this last- 
named region there has been a remarkable development of epiphytic cacti, of which 
there are some forty species. Later on, excursions were made in Argentina from Buenos 
Aires to Mendoza and to Cérdoba. From all these places large collections of living 
and herbarium specimens as well as numerous photographs were obtained. 


EUROPE 


Kabyle Labor in French Grain Fields. Beneficent colonial policy in North Africa 
is now bringing France a just reward. Everyone knows of the military achievements of 
the native Algerians and Tunisians, but few people are aware of their contribution to 
French agriculture. Scarcity of harvesters in the wheat fields of the Beauce induced the 
government to import some thousand laborers from the mountain farms of the Kabyle 
country (‘‘France’s Colored Troops,’’ by Stoddard Dewey, The Nation, Dee. 16, 1915). 
Thrifty, industrious, adaptable, the Kabyles have proved their value as a dependable source 
of labor. Besides the mutual material gain—their work was well worth the dollar a day 
that to them represented unwonted wealth—the educational and social gain should prove 
a distinct asset in French colonial progress. 


ASIA 


Japanese Internal Colonization. The stream of government-supported immigra- 
tion to the island of Hokkaido in 1914 suffered a set-back attributable to the famine of 
the previous year. The immigration movement has been largely responsible for the notable 
increase in population within the last years. In 1908 the population was only some 30 to 
the square mile (see ‘‘ Japanese Colonial Methods,’’ by Ellen Churchill Semple, Bull. 
Amer. Geogr. Soc., Vol. 45, 1913, pp. 255-275); in 1912 it had risen to about 55 to the 
square mile (Trade of the Consular District of Hakodate, Dipl. and Cons. Reports, Annual 
Series, No. 5478, Nov., 1915). Economically Hokkaido appears to be approaching a 
position of stability: revenues are sufficient for self-support, though for any extensive 
scheme of development the island will still be dependent on the central government. 


Northern Routes of Commerce Between Europe and Asia. The prolongation 
of the European war tends to create commercial sea routes between northern European 
ports and the Arctic harbors of Siberia. Commerce Reports, published by the U. 8. 
Department of Commerce (No, 291, Dee. 13, 1915, p. 1021), record an instance of a recent 
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successful cruise by the steamers Haugastoel and Eden, respectively of 3,100 and 2,000 
tons. Both ships belong to the Siberian Steamship Manufacturing and Trading Co., Ltd., 
and were fitted out at ‘lromsé with mixed cargoes for the Ob and Yenisei Rivers. On the 
return trip they carried Siberian products, such as butter, hemp, flax, ete., to Grimsby, 
England. It took nineteen days for the Haugastoel to reach Tromsé. The Eden made the 
trip in five more days. Plans have been laid for sending a large fleet during the mild- 
weather months of 1916, and it is expected that surplus stocks of grain, hides, flax, and 
linseed from central Siberian districts will be available for European consumption through 
these routes. 

Difficulties of transportation account largely for the backward condition of Siberia. 
The absence of railroads or the high cost of operation in the few districts they traverse 
diverts traffic toward the rivers. But the fact that they flow northward into a region of 
extremely rigorous winters robs them of much of their value as trade channels. The most 
serious drawbacks to river navigation exist at the outlets rather than upstream. Shifting 
sandbars and ice-floes are the dangers which lie respectively in the path of river steamers 
or of ocean craft. When these obstacles are overcome, there will probably be an increase 
in the exchange of European manufactured goods for the central Siberian products of 
grain, hides, and lumber. Nansen’s ‘‘ Through Siberia, the Land of the Future’’ con- 
tains excellent descriptions of the various regions of Siberia and their products. 


AUSTRALASIA AND OCEANIA 


Annexation of the Gilbert and Ellice Islands. The London Gazette of November 
12 announced the annexation of the islands of the Gilbert and Ellice groups in the Pacifie 
Ocean. In 1892, they had been proclaimed as a protectorate of Great Britain. The native 
governments having recently expressed their desire that the islands be annexed, they will 
henceforth form part of His Majesty’s dominions and will be known as the Gilbert ana 
Ellice Islands Colony. The Gilbert group lies between 170° and 180° E. and is bisected 
by the equator; the Ellice Group lies between 5° and 11° 8. and in about 178° E. The 
population of the islands composing the colony was estimated (1911) at 26,417 natives 
and 446 foreigners. The largest island of the Ellice group is Funafuti, where, some 
eighteen years ago, a boring was carried down to a depth of 11,014 feet, proving the 
existence of a mass of pure limestone to that depth without trace of any other rock. This 
result was regarded as favorable to Darwin’s theory of the origin of coral reefs. 


POLAR REGIONS 


The Coal Mines of Spitzbergen. The existence of coal in Spitzbergen has been 
known for a long time, but it may not be so well known that the coal mining development 
there is chiefly the work of a Boston company which seven or eight years ago acquired 
title to the coal mines in Advent Bay, Ice Fiord, on the west side of Spitzbergen, and, 
in conjunction with a Norwegian company, to the coal region of Green Harbor. The 
coal is of excellent quality, is sent to Norway and also to Archangel, Russia, which is a 
growing market for this coal. The miners in Advent Bay, at first thirty or forty, now 
number 350, mostly Norwegians. They have been encouraged to bring their families with 
them, are lodged in comfortable houses, and are supplied with everything they need at 
reasonable prices. The Advent Bay mine is on the flank of a mountain about 1,200 feet 
above sea-level and produces about one thousand tons of coal a day. Owing to the ice 
conditions, the coal can be shipped to Europe as a rule only between July 1 and Septem- 
ber 2. 

Fate of the Crocker Land Expedition. The George B. Cluett, the ship sent to 
bring home the members of the Crocker Land Expedition (Bull. Amer. Geogr. Soc., Vol. 
47, 1915, pp. 452 and 535) has had the misfortune of being held fast in the ice, unable to 
reach her goal or to return. The ship, which left New York on June 9 with Captain 
George Comer in command and Dr. E, O. Hovey on board, was expected to be back in 
September or October. Instead she was still 125 miles from Etah, the expedition’s 
headquarters, on September 12, on which date she arrived at North Star Bay in Wosten- 
holme Sound on the west coast of Greenland in 764° N., after being delayed for 
thirty-five days in Melville Bay by ice and trouble with the motor. Because of the 
autumn ice, she did not dare proceed to Etah. A motor boat of the Danish mission was, 
however, to call for the members of the expedition and bring them to North Star Bay. 
In the meantime, however, the George B. Cluett has undoubtedly been forced to spend 
the winter there. No anxiety need be felt, however, for the safety of either the main 
expedition or the relief expedition as the ship was provisioned for fourteen months. 
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This news about the expedition was received by the American Museum of Natural 
History in a cablegram from Knud Rasmussen, the Danish explorer, who has helped in 
every way possible. In a supplementary letter he says that the information was 
received through the Danish vessel Kap York which had reached Holstenberg in southern 
Greenland on October 19 and there transferred her mail to the regular mail steamer, 
which brought them to Copenhagen. Later, on the arrival of the Kap York Herr Ras- 
mussen hoped to receive further details. 

Letters received by the same channel from Donald B. MacMillan, the leader of the 
Crocker Land Expedition, and W. Elmer Ekblaw, geologist and botanist, dated respeec- 
tively April 6 and March 20, 1915, told of a trip for which Ekblaw had prepared, on 
which he proposed to study the geology and zoology of the western coast and the 
northern part of Ellesmere Island. The route as planned was as follows: from Etah 
across Smith Sound to the head of Beitstad Fiord (Flagler Bay), across the island to 
the head of Bay Fiord, north along the coast to Greely Fiord, with a possible side trip to 
the head of Canyon Fiord, up Greely Fiord and back across the island via Fletcher 
Lake and Lake Hazen to Fort Conger, on Hall Basin, and from here back to Etah via 
Kennedy Channel and Kane Basin. This itinerary covers a distance of 1,130 miles. 
Ekblaw left at the end of March and hoped to be back early in July at the latest. 


OCEANS 
New Magnetic Surveys by the “Carnegie.” The magnetic survey vessel, the 
Carnegie, at present under the command of J. P. Ault of the Department of Terrestrial 
Magnetism of the Carnegie Institution, arrived at Port Lyttelton, New Zealand, on 
November 3, after a successful continuous trip of ninety days from Dutch Harbor, 
Alaska. Leaving Port Lyttelton on December 5, the Carnegie is now engaged on the 
accomplishment of the cireumnavigation of the region between the parallels of 50° and 


60° S., where almost no magnetic data have been secured during the past seventy-five 
years. 


HUMAN GEOGRAPHY 


Methods of Frost Fighting. Frost is most frequently associated with the phenom- 
enon of inversion of temperature. It occurs on clear, dry nights when the air loses an 
abnormal amount of heat by radiation and when absence of horizontal movement in the 
atmosphere permits the accumulation of a stratum of cold, dry air near the surface of the 
ground. Frost, then, may be prevented by conservation of the heat of the earth, and the 
farmer’s problem lies in determining the best method of accomplishing this result. The 
oldest method retains the heat by the application of some covering—straw, sheeting, the 
moistened dense smoke called smudge, ete. (Alexander McAdie: The Theory and Practice 
of Frost Fighting, The Scientific Monthly, December, 1915.) The principle is quite 
common in many forms of primitive industry. The Peruvian Indian has employed it, 
empirically of course, from time immemorial in his custom of burning the pastures of the 
sierra at the beginning of winter—June to September—the period of maximum cold and 
drought. The burning produces a layer of carbon, an excellent blanket for the conserva- 
tion of heat. In marked contrast to this primitive method is the employment of artificial 
heat in the highly specialized fruit industry of California. Wood, straw, and coal have 
been used, gas and electricity are proposed, while at present crude oil is the chief source 
of heat. The high specific heat of water and water-vapor mark them out as valuable heat- 
retainers: flooding and the formation of light fog sheets may be advantageously used 
with certain crops, for instance the cranberry. Water likewise prevents the damage to 
plant tissue arising from too rapid thawing from a frozen state and elsewhere is useful 
in retarding development until the critical season is over. A possible fourth method, the 
mixing of the higher and warmer layers of the atmosphere with the lower and colder 
strata, still remains no more than an academic possibility. 


GEOGRAPHICAL NEWS 

Geography at the University of Chicago. In the Department of Geography of 
the University of Chicago there were 220 registrations during the autumn quarter, and 
nearly as many during the summer quarter. Since some students register for more than 
one course, the total number of students was somewhat less than the total number of 
registrations. During the academic year which closed last June, the total number of 
registrations in the department was 831, a larger number than in the Department of 
Zoology or of Botany. The Department of Geography has created wide interest in its 
work, and its influence is steadily increasing. 
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Presentation of a Geographical Library to the University of California. The 
French government has presented to the University of California the collection of some 
six thousand volumes representing France’s contribution to civilization which formed a 
notable feature of the French exhibit at the Panama-Pacific International Exposition. 
The volumes on geography were selected by Emmanuel de Martonne; those on geology 
by Emmanuel de Margerie. 


PERSONAL 


PROFESSOR GEORGE H. Barton, Director of the Teachers’ School of Science, Boston, 
has been giving a course of lectures on ‘‘ Mountains: Their Classification, Origin, Growth, 
Structure, and Decay’’ before the Appalachian Mountain Club of Boston. The subject 
of the fourth lecture, on November 17, was ‘‘ Origin of Relict Mountains.’’ 


Mr. H. O. Beckit has, on the death of Professor Herbertson, been appointed acting 
director of the School of Geography at the University of Oxford. Mr. Beckit, it will be 
remembered, was a member of the Society’s Transcontinental Excursion of 1912. 

Dr. FRANK M, CHAPMAN spoke on ‘‘ The Origin of Zonal Faunas in the Andes’ 


’ before 
the New York Academy of Sciences on December 13. 


Proressor W. M. Davis spoke on the ‘‘Glacial Sculpture of the Mission Range of 
Montana’’ at the public scientific sessions of the autumn meeting of the National 
Academy of Sciences on November 16 and 17, Other papers of geographical interest were 
‘*Recent Explorations in the Cactus Deserts of South America’’ by J. N. Rose (see also 
item on ‘‘ Botanical Expedition to the Desert Regions of Brazil and Argentina’’ in this 
number on p. 144) and ‘‘Concomitant Changes in the Earth’s Magnetism and Solar 
Radiation’’ by L. A. Bauer. 


MAJOR-GENERAL WILLIAM C, GorGas, Surgeon General of the United States Army, 
was presented with the gold medal of the Geographic Society of Chicago at its annual 
dinner on January 8. After the presentation Major-General Gorgas delivered an address 
entitled ‘‘Sanitation in Its Relation to Geography.’’ 


Mr. FRANCIS Harper, of the Brooklyn Institute Museum, gave an illustrated lecture 
on November 23 before the Linnaean Society of New York entitled ‘‘ Observations on the 
Wood Buffalo in the Northwest.’’ 


Proressor D. W. JoHNSON, of Columbia University, at the recent Columbus, Ohio, 
meeting of the American Association for the Advancement of Science, gave the annual 
evening address to which the general public is invited. His subject was ‘‘Surface Fea- 
tures of Europe as a Factor in the War.’’ 


Mr. A. K. LoBEcK, a graduate student in geology at Columbia University, spoke on 
‘*The Position of the New England Peneplain in the White Mountain Region’’ before 
the New York Academy of Sciences on December 6. 


Dr. Ropert H. Lowrie and Dr. Piiny E. Gopparp gave a course of four lectures on 
‘*The Varieties of Culture Among North American Indians’’ at the American Museum 
of Natural History during January. The subjects of the individual lectures were as 
follows: Statement of the Problems; The Indians of the East, January 6; The Indians 
of the Plains, January 13; The Indians of the Southwest, January 20; The Indians of 
the Pacific Coast; Résumé, January 27. The first two lectures were given by Doctor 
Lowie, the other two by Doctor Goddard. 

Dr. FRITZ MACHATSCHEK, assistant professor of geography at the University of 
Vienna, and, four years ago, a member of the Society’s Transcontinental Excursion, has 
been appointed to the professorship of geography at the German University of Prague to 
succeed Professor Alfred Grund, who was killed in action early in the war. 

Proressor C. F, Marvin, Chief of the U. S. Weather Bureau, spoke on ‘‘ The Work 
of the Weather Bureau’’ at the Ohio Academy of Science meeting in November. 


Mr. A. G, OGILVIE, junior demonstrator in geography at the University of Oxford and 
a member of the Society’s Transcontinental Excursion of 1912, volunteered for service 
at the front early in the war. At last report he was attached to the Mediterranean expe- 
ditionary foree in a geographical capacity. 


Dr. WALTHER PENCK, son of Professor Albrecht Penck and recently instructor of geol- 
ogy at the University of Leipzig, has been appointed professor of geology, and Dr. Erich 
Obst, of the University of Marburg, professor of geography, at the recently reorganized 
University of Constantinople. 
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Dr. JOSEPH E. POGUE, associate professor of geology and mineralogy at Northwestern 
University, gave an illustrated lecture on December 10 before the Geographic Society of 
Chicago entitled, ‘‘ Through the Heart of Colombia.’’ 


OBITUARY 


Dr. OrviLLE A. Dersy died suddenly in Rio de Janeiro on November 27, aged 64. 
Since 1907 he had been director of the Geological Survey of Brazil A pupil of Pro- 
fessor C. F. Hartt, of Cornell University, whose well-known ‘‘Geology and Physical 
Geography of Brazil’’ was published in 1870, he followed in his teacher’s footsteps and 
went to Brazil. From 1875 to 1878 he was assistant geologist on the Geological Survey 
of Brazil and from 1886 to 1904 he was director of the Geographical and Geological 
Survey of the state of Sio Paulo. In 1906 he co-operated with Professor J. C. Branner 
of Leland Stanford University in producing a useful elementary manual of geology 
adapted to Brazilian students. 


ProFEssOR EpwAkD VAN DyKE ROBINSON died suddenly on December 10 in New York 
at the age of 48. Professor Robinson had just taken up his new duties at Columbia 
University, and his death is a great loss to the cause of geography in the United States. 
Professor Robinson’s contributions to geography were mainly on the economic side. 
From 1907 to 1915 he had been professor of economics at the University of Minnesota. 
His textbook ‘‘Commercial Geography,’’ 1909, is widely used, and his recent ‘‘ Early 
Economic Conditions and the Development of Agriculture in Minnesota’’ is a note- 
worthy contribution to the subject. 


Mr. WILLIAM J, SUTHERLAND, president of the Platteville (Wis.) Normal School, died 
suddenly on December 9. Mr. Sutherland is best known through his ‘‘The Teaching of 
Geography,’’ 1909. With C. M. Sanford he had recently written ‘‘ Practical Exercises in 
Geography: Book 1, Our Own Country and Her Possessions.’’ For six years he had 
been head of the department of geography and geology in the Macomb (Ill.) Normal 
School. He was born in Cherry Valley, Lil., April 14, 1865. 


a 

















a 











GEOGRAPHICAL PUBLICATIONS 
(Reviews and Titles of Books, Papers, and Maps) 


For key to classification see ‘‘ Explanatory Note’’ in the January number, pp. 57-61 


NORTH AMERICA 


GENERAL 
Rice, W. N., F. D. Apams, A. P. Coteman, C. D. Watcorr, WALDEMAR LINDGREN, F. L. 

Ransome, W. D. MarrHew. Problems of American Geology: A Series of Lec- 

tures Dealing with Some of the Problems of the Canadian Shield and of the 

Cordilleras, Delivered at Yale University on the Silliman Foundation in 

December, 1913. (Dana Commemorative Lectures.) xvii and 505 pp. Maps, 

ills, index. Yale Univ. Press, New Haven, 1915. $4. 914x6%. 

In this handsomely illustrated volume there has now been printed the series of lectures 
by the seven geologists of the United States and Canada who were invited to commemorate 
the work of the late Professor Dana at Yale. Two subjects in which Dana was particu- 
larly interested, the pre-Cambrian shield and the western Cordilleras, were chosen for 
treatment. 

‘*The Geology of James Dwight Dana,’’ by William North Rice, reviews the work of 
Professor Dana in mineralogy, zoology, and evolution, as the author of standard text- 
books, as a field geologist particularly in New England, and as a geological philosopher of 
the first rank. 

‘*Problems of the Canadian Shield—The Archwozoic,’’ by Frank Dawson Adams, out- 
lines some of the partly solved problems of the Canadian shield, such as the true stratig- 
raphy of the older pre-Cambrian rocks, the correlation of isolated sections, and the nature 
of the base upon which the pre-Cambrian formations rest. The facts are drawn chiefly 
from eastern Ontario and Quebec, with some reference to Lawson’s district in Manitoba. 
The author’s views on some of these matters are at variance with those of the majority 
of students of the pre-Cambrian, and his lecture therefore partakes of the character of a 
minority report. It is unfortunate that the larger group was not represented. 

**The Proterozoic of the Canadian Shield and Its Problems,’’ by Arthur P. Coleman, 
deals chiefly with the region north of Lakes Huron and Superior, but for that area it 
brings together in small compass the results of the many investigations of the Proterozoic 
rocks that have been pursued in recent years. A new classification of the younger pre- 
Cambrian formations is proposed, which differs radically from the decision of the Inter- 
national Committee of 1905. Formations in the various districts are described, their 
historical significance interpreted, and the author’s views on their correlation set forth. 
The interpretation of the conditions of deposition is imaginative rather than critical. 

‘The Cambrian and Its Problems in the Cordilleran Region,’’ by Charles D. Wal 
cott.—Doctor Walcott has been identified with the subject for thirty years or more. His 
paper, necessarily, is largely a report of his own explorations and the conclusions he has 
drawn from them regarding the geography of Cambrian time, the origin of its sediments, 
the nature of its faunas, and their significance in the correlation of the rocks of scattered 
districts. 

‘*The Igneous Geology of the Cordilleras and Its Problems,’’ by Waldemar Lind 
gren.—Certain periods are believed to have been signalized by eruptions of distinctive 
magmas that emanated from separate basins or reservoirs. Some of these igneous eras 
are very long and overlap others in chronology. The author favors the view that the 
various unlike magmas are stratified beneath the crust of the earth,—the basic layer being 
below, and the acidie above, with intergradations. 

In ‘‘The Tertiary Orogeny of the North American Cordillera and Its Problems,’’ by 
Frederick L. Ransome, the conclusions of many field students are reviewed to show how 
far the problems of the region have been solved and how much still remains to be elabo- 
rated and established. The author advances no cherished theories of his own, but his 
analysis of the voluminous and complex store of observed facts is full of valuable criticism. 

‘«The Tertiary Sedimentary Record and Its Problems,’’ by William Diller Matthew, 
discusses the origin of the Tertiary sediments of the West, their time relations, and their 
life record. Like the other lectures in the series, it constitutes a summary of recent 
progress as well as a display of problems about to be attacked. ELiot BLACKWELDER. 


’” 


FRANKENFIELD, H. C. The Tropical Storm of August 10, 1915. Maps, diagrs., ills, 
Monthly Weather Rev., Vol. 43, 1915, No. 8, pp. 405-412. 
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Howarp, L. O., H. C. Dyar, anp FreperickK Knas. The Mosquitoes of North 
and Central America and the West Indies: Systematic Description (in two parts). 
523 pp. Diagr., bibliogr. Carnegie Institution Publ. No. 159. Washington, D. C., 1915. 
10x 6%. [The complete work will comprise three volumes, issued in four parts. ] 


Earthquake of February 10, 1914 [in eastern Canada and the United States]. 
[1:2,217,600].  Accompanies “Earthquake of February 10, 1914” by Otto Klotz, Publs. 
Dom. Observ., Vol., 3, No. 1. Ottawa, 191s. [The epicenter lay 75 miles northwest of 
Montreal; the maximum extent of perceptible tremors is indicated by the following 
localities: Saguenay River, New York, St. Thomas, Ont.]. 


ALASKA 


Morrit, F. H. The Broad Pass Region, Alaska. With Sections on Quaternary 
Deposits, Ignecus Rocks, and Glaciation by Joseph E. Pogue. aps, ills., 
index. 80 pp. U. 8. Geol. Surv. Bull. 608. Washington, 1915. 

A noteworthy report on a large and remote region about the head of a valley which 
has been chosen as the route of the proposed and much-diseussed government railroad. 
The valley was first traversed in the direction of the interior in 1897; a preliminary 
survey was made in 1902 and the final survey in 1913. The railroad is to run from Seward 
310 miles north to Broad Pass and thence 150 miles farther north to Fairbanks (see map 
in Bull. Amer. Geogr. Soc., Dee., 1915, p. 923). 

There are eight splendid panoramic photographs and a good topographic map. Among 
the other valuable features of the report is a map showing the distribution of spruce 
timber in the Broad Pass region. The elevation of the timber-line varies between 2,500 
and 3,000 feet. Willows large enough for firewood and tent poles grow on the valley 
floors up to 3,200 feet. Spruce is the only valuable timber. Grass grows luxuriantly in 
many small valleys near timber line and is a valuable asset for both the prospector and 
the grazing interests of Alaska. ‘‘It is a custom of the miners on Valdez Creek to turn 
their horses loose when the freighting is finished and the summer’s wood supply is gathered, 
and to provide them with forage as long as they will return to the camps for it.’’ 

There is practically no population at present. Some of the miners take in extra sup- 
plies of groceries, tobacco, and ammunition to trade with the Indians in Valdez Creek who 
formerly lived on Tyon River and made yearly trading expeditions to Cook Inlet. ‘‘ At 
present the natives stay in their cabins on Valdez Creek until early July and then leave 
for the hunting grounds to spend the summer and kill game for the winter. They start out 
with a small canvas for shelter and a few supplies like tea and sugar to supplement the 
diet of meat, fish, and berries that will constitute their chief food supply until they 
return.’’ 

One of the most important factors in the development of so remote a region is trans- 
portation. Under present conditions ordinary supplies ean probably be freighted to Broad 
Pass from Fairbanks more easily and cheaply than from any other point. Even now some 
of the miners on Valdez Creek bring supplies from Fairbanks, hauling them over the ice 
of the Nenana River. The winter route from Cook Inlet, however, should be fully as 
good, although the use of this route would necessitate landing freight at the head of 
Cook Inlet before winter sets in. 

Construction work on the government road has been begun, and doubtless the Broad 
Pass region soon will be one of the parts of interior Alaska most easily reached. 


Capps, 8. R. The Willow Creek District, Alaska. 86 pp. Maps, diagrs., ills., 
index. U. S. Geol. Surv. Bull. 607. Washington, 1915. 


Capps, 8. R. Two Glacial Stages in Alaska. Diagr., ills. Journ. of Geol., Vol. 
23, 1915, No. 8, pp. 748-756. 


Capps, 8S. R., AnD B. L. Jonnson. The Ellamar District, Alaska. 125 pp. Maps, 
diagrs., ills., index. U.S. Geol. Surv. Bull, 605. Washington, 1915. 


Smit, P. 8. Notes on the Geology of Gravina Island, Alaska. Maps, ills. 
U. 8S. Geol. Surv. Prof. Paper 95-H, pp. 97-105. Washington, 1915. 
CANADA 
General 


Ami, H. M. North America. Vol. 1: Canada and Newfoundland. (Series: Stan- 
ford’s Compendium of Geography and Travel, New Issue.) 2nd edit., revised. 
xxviii and 1069 pp. Maps, ills., index. Edward Stanford, Ltd., London, 1915. 15s. 
7% x5. 

Dr. 8. E. Dawson’s book under this title in the Stanford series was in great need of 
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revision, first, because its statistics had become so old as to be quite useless and, second, 
because the author did not have the point of view of modern geography. At the time of 
publication it was a praiseworthy piece of work, useful to college classes and to the 
general reader alike. But the Dominion has grown marvelously since that time—for that 
matter it is still hardly past the threshold of its political and economic career. 

Doctor Ami’s work in the main exhibits no less of thoroughness than Dawson’s. The 
sections on Indian life have gained to a notable degree by the introduction of passages on 
distribution, relation with the whites, and present condition. The sections on forests are 
equally attractive. The northwestern provinces are quite adequately treated, and there is 
a happy display of recent maps—of coal areas, railways, belts of forest, mean annual 
rainfall, drainage basins, the international boundary at Lake of the Woods, and part of 
the western Cordillera. 

These excellent special qualities and many others shared by the other books of this 
series recommend ‘‘Canada and Newfoundland’’ to both the general reader and the 
scholar who wish all the important information of guide book and reference book com 
bined. 

On the other hand, if we read with an eye to the principles of modern geography there 
are a number of serious faults. As much attention is paid to the geology of a province 
(with full use of technical terms) as if the reader were a professional geologist. Yet 
the physiography is for the most part empirically described; and production and com- 
merce, activities and distribution of people, the reaction between man and the plant world, 
are all treated from the standpoint of mere information and almost without reference to 
the principles of anthropogeography. Modern Canada! what a theme for the geographer 
to unfold! Alas, that it has yet to be done. 

Herein apparently lies the explanation for some important omissions. Stefansson’s 
book ‘‘ My Life with the Eskimo’’ is unquestionably the best geographic work on a large 
part of the Arctic coast of Canada. It is not included in Ami’s quite extensive bibliog 
raphy. Two references to Stefansson relate, the one that he led an expedition to the 
Arctic, the other that the expedition ended disastrously in January, 1914! A. W. G. 
Wilson’s paper on The Laurentian Peneplain (1903), a philosophic piece of work with 
much excellent geography, is not mentioned. These are major omissions from a list of 
truly geographic papers so short we would suppose no one could be omitted. Fernald’s 
views on the Norsemen are apparently unknown to the author, though he discusses at 
length the Norse voyages. The botanical evidence so ably assembled by Fernald is vital, 
forms a line of argument wholly independent of the others, and seems indispensable in 
the solution of the problem. 


Ontario, Quebec 


Bancrort, J. A. Report on the Cngpe Deposits of the Eastern Townships 
of the Province of Quebec. 295 pp. Map, diagrs., ills., index, bibliogr. Dept. of 
Colonization, Mines and Fisheries, Quebec, 1915. 


Ma.LcoLm, Wyatt. The Oil and Gas Fields of Ontario and Quebec. 248 pp. 
Index, bibliogr. Canadian Geol. Surv. Memoir 81: Geol. Series No. 67. Ottawa, 1915. 


O’Nem, J. J. St. Hilaire (Beloeil) and Rougemont Mountains, Quebec. 
v and 108 pp. Map, diagrs., index, bibliogr. Canadian Geol. Surv. Memoir 43: Geol. 
Series No. 36. Ottawa, 1914. [A petrographic discussion preceded by a valuable sec- 
tion on the physiography of the Monteregian Hills—eight isolated hills which stand out 
prominently on the plain of the St. Lawrence lowland and form a sort of bridge between 
the Laurentian Plateau and the Appalachian Mountains. } 


Bacon’s excelsior map of Ontario. 1:850,000. W. J. Gage & Co., Toronto [1915]. 


UNITED STATES 
General 


RusMIsEL, L. C. Industrial-Commercial Geography of the United States. ix and 

294 pp. Ills., index. A. N. Palmer Co., New York, 1914. $1.25 5144 x8. 

Another book added to the long list of commercial geographies. This one is some- 
what different but still shows the faults so common to many of the others. In his pref 
ace the author says that commercial geography ‘‘is a study of the centralization of 
industry.’’ He follows this notion consistently throughout the text. Discussing the 
principal products he fails to stress sufficiently the exchange of products. In other words 
he omits too much of commerce and introduces primarily economics and processes. 

The material is handled interestingly and clearly. In this respect it is much better 
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than many earlier books. Illustrations are frequent and good. Only two maps occur, one 
of the route of the Erie Canal and one of the Panama Canal. Why do writers of geog- 
raphies still persist in giving secondary consideration to maps? A list of elementary 
reference books for research work is given. At the close of each chapter is a set of ques- 
tions entitled ‘‘ For Research.’’ EUGENE VAN CLEEF. 


ALciatorE, H. F. Classification of American Summers. Monthly Weather Rev., 
Vol. 43, 1915, No. 8, pp. 400-403. 


_Arctowski, Henryk. On Storm-Frequency Changes in the United States. 

Diagrs., bibliogr. Monthly Weather Rev., Vol. 43, 1915, No. 8, pp. 379-389. 
Bonny, R. Le coton aux Etats-Unis. Map, ills. La Nature, No. 2198, 1915, 

Nov. 13, pp. 305-309. 

_ ——— Climatological Data for the U. S. by Sections, September, 1915 (Vol. 2, 
No. 9). Maps, diagr. U. 8S. Weather Bur. [Publ.] No. 565. 
2 Cotton Production and Distribution: Season of 1914-15. 102 pp. Maps, 
diagrs. Bur. of the Census Bull. 131. Washington, 1915. 


Courix, Henri. L’industrie miniére et métallurgique aux Etats-Unis. Ills. 
La Nature, No, 2199, 1915, Nov. 20, pp. 321-329. 


Gongpngiie Board, United States, Decisions of the, Nov. 3, 1915. 1 p. 
Washington, D, C., 1915. 


Graves, H. 8. Report of the Forester. 31 pp. From Ann. Rept. Dept. of Agri- 
culture, 1915. Washington, D. C. 


Kwarp, Braprorp. Diversified Agriculture and the Relation of the Banker to 
the Farmer. 15 pp. U. 8. Dept. of Agric., Office of the Secr., Circular No. 50. Wash- 
ington, D. C., 1915. [Arguments against the one-crop system of the South.] 

PauLuin, C. O. The Carnegie Institution’s Atlas of the Historical Geography 
of the United States. Journ. of Geogr., Vol. 14, 1915-16, No. 4, pp. 108-109. 


PAULSEN, Ove. Den internationale plantegeografiske ekskursion i Amerika 
1913. Map, ills. Geografisk Tidskrift, Vol. 23, 1915-16, No. 3, pp. 83-108, Copenhagen. 








[Six maps showing cotton production:] 1, Geographical location of cotton production 
in 1912 and movement from origin to ports; 2, United States, showing classification of 
states according to the quantity of cotton consumed in 1913; 3, Map showing cottoa 
production centers in Mississippi and Texas; 4, United States, showing geographical 
location of cotton production in 1912; 5, Diagram showing movement of cotton in United 
States from origin to ports; 6, World, showing geographical location of cotton production 
in 1912. (United States maps on scale of 1 in. to 115 mi.). Board of Commissioners of 
the port of New Orleans, New Orleans, 1914. 


North Atlantic States 


Burt, F. H. The Nomenclature of the White Mountains. Bibliogr. Appalachia, 
Vol. 13, 1913-15, No. 4, pp. 359-390. 

Frencu, ALLEN. Old Concord, [Mass.]. With drawings by L. G. Hornby. 186 
pp. Map, ills., index. Little, Brown & Co., on, 1915. $3. 94% x6%. 

Gotpruwair, J. W. The Origin of Lost River [N. H.] and Its Giant Potholes. 
Science, No. 1093, Vol. 42, 1915, Dee. 10, pp. 834-836. 

Wane, H. T. The Freight Congestion at the Port of New York: Object Lesson 


Emphasizing Our Urgent Need of a Merchant Marine. Ills. Sci. Amer., Vol. 113, 
1915, Dec. 25, pp. 554-555. 


Scarborough’s topographic map of the White Mountains and central New Hampshire. 
1:126,720. The Scarborough Co., Boston, 1913. 

Map of the street railways of the commonwealth of Massachusetts. 1:253,440. Public 
Service Commission, [Boston], 1915. 

Topographic map of Massachusetts and Rhode Island. Compiled from U. S. Geolog- 
ical Survey atlas sheets, surveyed in 1884-1888 in cooperation with the states of Massa- 
chusetts and Rhode Island. 1:250,000. U. S. Geological Survey, Washington, 1915. 

Map of the railroads of Connecticut. 1:380,160. Railroad Commissioners, [Hart- 
ford], 1915 (?). 

Scarborough’s official road map of the state of New York. [3 sections}: Adirondack ; 
Western; Hudson River. 1:348,500. Scarborough Motor Guide Co., Indianapolis, 1915. 
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Western States 


CAMPBELL, M, R., AND OTHERS. Guidebook of the Western United States. Part A: 
The Northern Pacific Route, with a Side Trip to Yellowstone Park. 
Maps, ills. U.S. Geol. Surv. Bull. 611. Washington, 1915. 

The reviewer used this guidebook along the Northern Pacific between Seattle and 
Minneapolis. Though he found it very helpful, it was difficult properly to correlate the 
text description and the object described from the window of a train traveling forty miles 
an hour. Many descriptions, of course, relate to objects that are near at hand and are 
seen only for a moment. Earlier familiarity with the text would have helped to minimize 
this difficulty. 

A valid criticism that applies especially to this volume is the unfulfilled promise of 
the preface which says that the ‘‘ story of the West’’ should be so told as to ‘‘ meet fully 
the needs of the tourist who aims to understand all that he sees.’’ He sees much more 
than geology and physiography; he sees man already dominating vast areas that recently 
were nothing but wilderness. Perhaps not over a tenth of the book is given to anthropo- 
geography. 

Most Northern Pacific travelers, last year, never before saw such wheat fields as were 
spread to the horizon along the route through western North Dakota. That country, till 
recently, was thought to be good only for grazing. How does the book explain this miracle? 
It merely mentions ‘‘ improved methods of agriculture’’ and ‘‘dry farming,’’ without a 
word of definition. Here was a chance for a few illuminating remarks. A paragraph or 
two about the means used to store and conserve moisture and the various tillage methods 
employed for the absorption and retention of rainfall would have been especially interest- 
ing. 

eon making this criticism, the fact should be emphasized that many of the topics are 
full of interest for everyone, such as the paragraphs on early exploration and settlement, 
railroad development, mining at Butte and Helena, ete. 

The rather annoying inadequacy of the index, which includes only railroad stations, is 
felt when desiring information on such a topic as the ‘‘ Belt Series.’’ Only after eleven 
scattered allusions have been made on pages 98-141 do we find on page 146 a general 
statement as to the nature and the wide distribution of the formations composing this 
series. Well-indexed, the gist of the matter would have been easier to find. 

But such imperfections may easily be remedied in later editions. The four guidebooks 
in the U. S. Geological Survey series are good to travel with or to have in the library 
and in addition will unquestionably stimulate interest in the earth studies among the 
people who live along the transcontinental lines. Cyrus C. ADAMS. 


Coonry, P. J. Marshall, the Discoverer of Gold in California. Ills. Ann. Publs. 
Hist. Soc. of So. California, Vol. 9, Part 3, pp. 204-214. Los Angeles, 1914. 

CranE, W. B. The History of the Salton Sea. Ann. Publis. Hist. Soc. of So. Cali- 
fornia, Vol. 9, Part 3, pp. 215-224. Los Angeles, 1914. 

Exiot, 8. A. Conditions Among the Indians of the Northwest Coast. 28 pp. 
Index. Board of Indian Commissioners, Washington, D. C., 1915. 


Guinn, J. M. How the Area of Los Angeles City Was Enlarged. Ann. Publs. 
Hist. Soc. of So. California, Vol. 9, Part 3, pp. 173-180. Los Angeles, 1914. 


Jones, E. L., Jk. A Reconnaissance in the Kofa Mountains, Arizona. Maps. 
U. 8. Geol. Surv. Bull. 620-H, pp. 151-164. Washington, 1915. 


Kimeatt, H. H. Solar Radiation Measurements at Santa Fe, N. Mex., and 


Maxima at Other Stations. Diagr. Monthly Weather Rev., Vol. 43, 1915, No. 9, pp. 
439-445. 


Livingston, M. M. The Earliest Spanish Land Grants in California. Ann. 
Publs. Hist. Soc. of So. California, Vol. 9, Part 3, pp. 195-199. Los Angeles, 1914. 

Mourness, ©. A. Triangulation Along the Columbia River and the Coasts of 
Oregon and Northern California. 149 pp. Maps, diagrs., ills., index. U. S. Coast 
and Geod. Surv, Special Publ. 31. Washington, D. C., 1915. 


Oregon, The State of: Its Resources and Opportunities. Official Pam- 
phlet Published for the Information of Homeseekers, Settlers, and Investors, by 
the Oregon S‘ite Immigration Agent. 320 pp. Maps, index. State Immigration 
Commission, Portland, Ore., 1915. 8%4x6. [Prepared specially for the homeseeker. 
Government records and statistics used as basis of the information given. | 


Pater, A. H. A Note on the Relation of Climate to Agricué#ture in California. 
Monthly Weather Rev., Vol. 43, 1915, No. 8, pp. 398-400. 


212 pp. 





Railroad Commission map of Montana. 1:760,320. Montana Railroad Commission, 
{Helena], rors. 
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SOUTH AMERICA 
THE GUIANAS, VENEZUELA, COLOMBIA 

BLanco-FomBona, R. Tribus del alto Orinoco. Ills. Las Americas, Vol. 1, 1915- 
16, No. 5, pp. 26-28, All Americas Assoc., New York. 

CHAMBERLIN, G. E. British Guiana. 7 pp. Suppl. to Commerce Repts., Ann. 
Series, 1915, No. 44b. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, 
Washington, D. C, 

Crprianl, E. B. Venezuela. Suppl. to Commerce Repts., Aun. Series, 1915, No. 48b. 
Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Washington, D. C. 


Ciudad Bolivar, Trade and Commerce of, Report for the Year 1914 on the. 
8 pp. Map. Diplomatic and Consular Repts., Ann. Series, No. 5518, London, 1915. 


Macaki, AkTURO. Minas de esmeralda[s] [de] Coper y Muzo, Colombia. Map. 
Las Americas, Vol. 1, 1915, No. 5, pp. 33-34. All Americas Assoc., New York. 


Surinam, Trade of, Report for 1913 on the. 10 pp. Diplomatic and Con- 
sular Repts., Ann. Series, No. 5456. London, 1915. 


Venezuela and the Consular District of Caracas, Trade of, Report for the 
Year 1913-1914 on the. 29 pp. Map. Diplomatic and Consular Repts., Ann. Series, 
No, 5532, London, 1915. 











BraZIL 


CRANDALL, Roperic. Geographia, geologia, supprimento d’agua, transportes e 
acgudagem nos estados orientaes do norte do Brazil, Ceara, Rio Grande do Norte, 
Parahyba. 131 pp. Diagrs., ills., index. Inspectoria de Obras contra as Seccas Publ. 
No. 4, Ministerio da Viagio e Obras Publicas, Rio de Janeiro, 1910. 


—— Para, Consular District of, Trade of the, Report for the Year 1914 on 
the. 27 pp. Diplomatic and Consular Repts., Ann. Series, No. 5526. London, 1915. 
[The alarming decline in the revenues of Paré and Amazonas has naturally been con- 
tinued during 1914. The total volume of trade for that year is only one-third of the 
amount for 1910. The war has been responsible for the failure to float the projected 
Brazilian loan and has thus dealt a fatal blow at the hoped-for financial reconstruction 
of these states. } 


Reis, Aario. Relatorio dos trabalhos executados durante o anno de 1913. 
xl and 244 pp. Inspectoria de Obras contra as Seccas Publ. No. 37. Ministerio da 
Viagio e Obras Publicas, Rio de Janeiro, 1914. [The introduction summarizes the 
progress of irrigation work during 1913 in the northeastern states of Brazil. ] 


Sma, H. L. Geologia e supprimento d’agua subterranea no Piauhy e parte 
do Ceara. 147 pp. Maps, di ., ills., index. IJnspectoria de Obras contra as Seccas 
Publ. No. 82. Rio de Janeiro, 1914, [Accompanied by two geological maps, 1:1,000,000, 
which together cover all of Piauhy, except the southwestern portion, and the western and 
coastal parts of Ceara.] 


Sorrer, R. H. Geologia e supprimento d’agua subterranea em Sergipe e no 
nordéste da Bahia. 103 pp. Maps, diagrs., ills., index, bibliogr. Inspectoria de Obias 
contra as Seccas Publ. No. 34. Rio de Janeiro, 1914. [Accompanied by a geological 
map, 1:1,000,000, of Sergipe and northeastern Bahia. | 


EUROPE 


GENERAL 


Tacitus. Dialogus; Agricola; Germania. (Series: The Loeb Classical Library.) 
The Dialogus translated by William Peterson; Agricola and Germania translated 
by Maurice Hutton. 371 pp. Maps, indexes. The Macmillan Co., New York, 1914. 
$1.50. 7x4. 

The geographer’s interest in Tacitus’ ‘‘Agricola’’ and ‘‘Germania’’ lies mainly in 
the fact that they preserve for us a knowledge of Britain and Germany and their peoples 
at the close of the first century of our era. While the account of the social organization 
of the ancient Britons and Teutons is vivid and realistic, the description of the topo- 
graphical features does not reflect even the knowledge of the day, for, as Professor Hutton 
points out in his introduction to ‘‘ Agricola,’’ Tacitus is ‘‘the rhetorician and humanist 
who hates maps—large or staall—and geography’’ and his concepts, in spite of the inter- 
vening hundred years, have not advanced beyond Strabo. Two maps w Britain and 
Germany according to Tacitus. The Latin text occupies the left-hand pages, and the 
English translation of the corresponding passages, the right-hand pages. 
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Witicox, W. F. The Expansion of Europe in Population. Amer. Econ. Rev., Vol. 
5, 1915, No. 4, pp. 737-752. 
From 1750 to 1914, the average annual increase in the population of Europe was 
approximately two millions. But, for a century or more, the pepulation of China has beea 
about stationary. Estimates for the population of Africa also furnish a striking contrast 
to that of Europe; for, in the last thirty-two years, the population of Africa has decreased 
some 70 millions. (With regard to the probable fallacy of this decrease, see the paper by 
H. Ditzel listed in the January Review, p. 83.) Hence the conclusion that where the 
influence of European outflowing currents of population have not been deeply felt, as for 
example in China and Central Africa, the native population has remained nearly or entirely 
stationary—in some cases it actually has decreased. Contrary to popular opinion, the net 
result of the expansion of European population, through emigration to other parts of the 
world, has been a great increase in the aboriginal peoples in the regions to which Euro- 
peans have migrated. For example, after a consideration of all the evidence, Mr. Willeox 
concludes that ‘‘the influx of whites into America, while it may not have caused, has 
certainly been accompanied by, an increase of the Indians in that hemisphere.’’ A hun 
dred years ago the world’s population was not far from one billion; at present, it is 
approximately one billion and two-thirds. ‘‘ This addition of 650,000,000 to the world’s 
population is the best measure and at the same time the best justification of the expansion 
of Europe.’’ Avarp L. BIsHop. 


CouPpIN, HENRI. Les races européennes. La Nature, No. 2203, 1915, Dee. 18, pp. 
393-394. 

Erepia, F. Mediterranean Pressure Types. Maps. Symons’s Meteorol. Mag., 
No. 598, Vol. 50, 1915, p. 157. [Two diagrams of southern Europe, illustrating two ex- 
treme types of atmospheric pressure distribution (anticyclonic, Jan. 24, 1907; cyclonic, 
Jan, 23, 1915).] 

HARDING, CHARLES. Battle Weather in Western Europe, August, 1914, to 
April, 1915. Quart. Journ, Royal Meteorol. Soc., No. 176, Vol. 41, 1915, pp. 337-348. 


BriTIsH ISLES 


Bow ey, A. L. The Effect of the War on the External Trade of the United King- 
dom: An Analysis of the Monthly Statistics, 1906-1914. 55 pp. Diagrs. Uni- 
versity Press, Cambridge, 1915. G. P. Putnam’s Sons, New York. 60 cents. 
9x5, 

A condensed analysis giving the substance of four lectures delivered at the London 
School of Economies and Political Science. The topics deal with ‘‘the value of imports 
and exports in the aggregate, trade in the principal commodities, aggregate quantities and 
prices and trade with special countries.’’ In his summary, the writer says that the value 
of imports from non-belligerent countries has changed but little; that, on the other hand, 
the value of exports and re-exports has greatly diminished, though still well above that of 
a decade ago; and that the present great excess of imports over exports does not imply 
that the United Kingdom is becoming a debtor among the nations, as the deficiency is 
practically met by the high returns from shipping, by interests, profits, ete., from external 
sources. Lack of elaboration in the analysis is explained by the pressure of rapidly mov- 
ing events and the necessity for immediate judgment for utility in the problem of recon- 
struction. (For papers related to this topic, see ‘‘ The War and the World’s Trade,’’ by 
A. L. Bishop, and ‘‘ The Slight Effect of the War on United States Total Commerce,’’ by 
Mark Jefferson, Bull. Amer. Geogr. Soc., Vol. 47, 1915, pp. 641-650 and 650-651, respec- 
tively.) 


Botton, W. F., anp R. 8. KENNEDY. Round Edinburgh by Motor: Being 
Circular Routes Between Tay and Tweed. 87 pp. Colstons Ltd., Edinburgh, 1914. 
Is. 7% x5. 


CLARK, J. E. Report on the lee Observations from December 1913 
to November 1914 [in the British Isles]. Diagr. Quart. Journ. Royal Meteorol. Soc., 
No. 176, Vol. 41, 1915, pp. 285-314. 

Davipson, K. W. The Making of a Great Modern Harbor—Liverpool. Bibliogr. 
Journ. of Geogr., Vol. 14, 1915-16, No. 5, pp. 150-153. 

Frost, WESLEY. United Kingdom: Ireland. 39 pp. Suppl. to Commerce Repts., 
Ann. Series, 1915, No. 19n. Bur. of Foreign and Domestic Commerce, Dept. of Com- 
meree, Washington, D. C. 


GWYNN, STEPHEN. The Famous Cities of Ireland. xii and 352 pp. Ills., index. 
The Macmillan Co., New York, 1915. $2. 8x5%. 
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Mitt, H. R., anp H. E, Carrer. The Wet Winter of 1914-1915. Maps, diagrs. 
Quart. Journ. Royal Meteorol. Soc., No. 176, Vol. 41, 1915, pp. 251-284. [A discussion 
of the unusually wet and warm weather experienced over England and Wales during the 
winter 1914-15. The work is based chiefly on maps prepared by the British Rainfall 
Organization and is illustrated with maps and tables. A comparison is made with 
previous years of abnormal rainfall, i. e., 1911-12, 1876-77, 1868-69. } 


P{ nurs}, G. C. The Land After the War: A Business Proposition. 54 and 
20 (advertising) pp. The St. Catherine Press, London, 1915. 1s. 7%x5. [Suggests 
improvement of agricultural methods in England.] 


Tue Low Countrrigs, LUXEMBURG 


Ensor, R. C. K. Belgium. (Series: Home University Library.) . 256 pp. Index. 
Henry Holt & Co., New York, 1915. 50 cents. 7x44. 


OsswaLpD, PauL. Belgien. (Series: Aus Natur und Geisteswelt.) 118 pp. Maps. 
B. G. Teubner, Leipzig, 1915. Mk. 1.25. 74% x5. 

Two books on the same theme, one by an English, the other by a German author, 
both written because of the interest awakened through the great war. Mr. Ensor 
declares that ‘‘the German government must have departed from its usual practice if 
it did not employ agents to favor such a process, ’? namely, the extension of Flemish 
influence. He informs us that when he says ‘‘is’’ of anything Belgian, he means ‘‘ was 
when the war broke out,’’ and he does not Genie the hope that this means also 
**will be again when the war is over.’’ 

Ensor disclaims any full treatment of social conditions, history, or statistics. His 
aim is rather to realize to his readers the national character and achievements of the 
Belgian people, whom he characterizes as ‘‘a nation’’ despite the contrary word of 
critics—an old nation, a proud nation, and a nation with lessons to teach as well as to 
learn. 

The first chapter deals with the influence of geography on the character and destiny 
of the people. Then the people and their history are characterized. A vivid story of 
the ‘‘historic subjection of Belgium’’ emphasizes to the reader, without asserting it, 
the marvelous capacity for recovery which this sturdy little people has shown in the 
past and may be expected to show in the future. 

The Belgian Constitution, Politics and Parties, Social Conditions and Agencies, and 
Art and Literature are captions which reveal the scope of the work. There is a brief 
bibliography and an adequate index. 

Osswald in like manner betrays his attitude in asserting that Germany’s tasks in 
Belgium are so manifold and difficult that full knowledge of the development of condi- 
tions will alone show the way to reconstruction and new construction. Here at the outset 
we are met with the Teutonic assumption of a right to be in Belgiwm and of a 
permanent work to do. However, the author spares us a discussion of Belgian neutrality 
and other questions relating to the present war. The volume therefore professes to give 
a dispassionate story and to place before the reader a dispassionate and objective 
judgment. 

The author, having been called to military service, consents to publish the volume in 
an incomplete state in consideration of the ‘‘significance of Belgium for our people.’’ 
There are four parts: The Country, The People, Historical Review to 1830, and Belgium 
in the Nineteenth and Twentieth Centuries. In reviewing the facts of Belgian geography, 
the position of the country is thus vividly set forth,—‘‘ Western and Central Europe, the 
continent and island world here push upon each other.’’ 

The closing chapter, on the Belgium of recent decades, deals with modern condi- 
tions under the heads of Political History, Constitution, Government, Administration of 
Justice, Military Affairs, Industrial and Social Conditions, Spiritual Conditions and 
Intellectual Life. Both volumes are an interesting part of the abundant literature which 
this afflicted country has called forth during the past eighteen months, A. P, BrigHAM. 


BEEKMAN, A. A. Uit het aan de koningin over de o mbere werken in 
ae jaar 1914. Tijdschr. Kon. N Aardrijk. Genoot., Vol. 32, 1915, No. 7, pp. 831- 


[Abstract of the 1914 report of the Dutch Department of Public Works: deals 
with river regulation, canals, reclamation of land from the sea, etc.] 


Rotterdam and the Consular Posts in the Netherlands, Trade, Shipping, 


ont at Ae of, Report for the Year 1914 on the. 60 pp. Map. Diplomatic and 
onsular Repts., Ann. Series, No. 5523. piedions 1915. 





Scuitrre, GupMuND. Et maskeret  Ocigionstant hos Ptolemaios. Maps. Geo- 
grafisk Tidskrift, Vol. 23, 1915-16, No. 3, pp. 108-111. Copenhagen, 
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Sxarrum, 0. J. Det geografiske grundlag for Belgiens handel. Norske Geogr. 
Selskaps Aarbok, Vol. 25, 1913-14, pp. 43-53. 

Wiener, F. C. Nederlandsche historisch-geographische documenten in Spanje: 
Uitkomsten van twee maanden onderzoek. Map, diagr., index., bibliogr. Tijdschr. 
Kon. Nederl. Aardrijk. Genoot., Vol. 31, 1914, No. 6, pp. 693-724; Vol. 32, 1915, No. 
1, pp. 1-34; No. 2, pp. 145-187; No. 3, pp. 285-318; No. 6 (individual pagination: 158 
pp-); No. 7, pp. 775-824. 

WitmorE, A. Belgium: The Battleground of Europe. Map. Journ. Manchester 
Geogr. Soc., Vol. 30, 1914, Pts. 3-4, pp. 125-129. 


The port of Amsterdam. 1:20,000. Accompanies “A Short Account of the Docks, 
Harbour Works and Trading Establishments of the City of Amsterdam,” Town-Printing 
Office, Amsterdam, 1914. [The book was reviewed in the January Review, p. 68.] 


GERMANY 
ScuEevu, Erwin. Der Schwarzwald. (Series: Deutsche Landschaftstypen.) 11 pp. 
Ills. T. Thomas, Leipzig, 1914 (?). 10x7. 


A promising series of brief, illustrated accounts of typical German regions is 
inaugurated with this tiny work. It takes us back to a peneplanation of a folded 
‘*Variscian’’ mountain range, stretching across Germany and France, and tells where 
in the Black Forest we get a view of what is left of it. This was a Cretaceous base- 
leveling, followed by deposition of Jura and Trias rocks now found nearly flat-lying on 
the Black Forest border. Then came an uplift with arching from the Vosges to the 
Black Forest, and fractures along the borders, separating the mountain masses by the 
down-dropped Rhine valley as it is today. Then re-baseleveling, renewed fractures, and 
erosion, with a little glaciation about the Feldberg, shaped the present landscapes. 

MARK JEFFERSON. 

BELLET, DANIEL. Le commerce allemand et les raisons de son développement. 
Revue des Sci. Polit., Vol. 34, 1915, Aug. 15, pp. 59-85. 

CaMBON, Victor. La marine de commerce allemande. Diagrs., ills. La Nature, 
No, 2194, 1915, Oct. 16, pp. 241-246, 


MEHLIs, C. Die alteste Karte Germaniens. Maps, diagr. Geogr. Anzeiger, Vol. 

16, 1915, No. 11, pp. 321-327. 
RussIA 

LitrLe, F. D. Sketches in Poland. Written and painted by With an historical 

postscript. xi and 344 pp., ills. F. A. Stokes Co., New York, 1914. $2.50. 9x6. 

Poland, hallowed by the suffering and martyrdom of thousands, has been forgotten 
for a long time. Now that her soil is again a huge battlefield much is being written 
about her. This book is a series of sketches drawn with a sympathetic hand and an 
artist’s eye giving the reader much of the local color and leading characteristics of the 
people, such as their whole-hearted hospitality and their intense patriotism. The bad 
roads are strongly emphasized. The larger part of the book is given to a description 
of Cracow with its remarkable museum, numerous churches and art treasures. 





Buink, H. De Russische oostzeehavens naar hunne beteekenis voor den 
uitvoer en invoer van Rusland. Maps. Tijdschr. voor Econ. Geogr., Vol. 6, 1915, 
No. 11, pp. 427-439. The Hague. 


MARTEL, E. A., AND L. DE Launay. La Mer Noire et ses ports. Map, ills. La 
Nature, No. 2199, 1915, Nov. 20, pp. 329-334. 
Railway, The, to the Murman Coast of Russia. Map. Commerce Repts., 
No. 288, 1915, pp. 970-973. Bureau of Foreign ant Domestic Commerce, Dept .of 
Commerce, Washington, D. C., 1915. [See extended reference in article ‘‘ Russia’s War- 
Time Outlets to the Sea’’ in this number on pp. 128-132.] 


Rornaue, J. G. Die Verbreitung der Polen. Map. Kartogr. u. Schulgeogr. 
Zeitschr., Vol. 4, 1915, No. 8, pp. 121-123. Vienna. 


Russia and Her Wealth. 'wentieth Century Russia, Vol. 1, 1915, No. 1, pp. 
1-14. London. 








BALKAN STATES, INCLUDING RUMANIA 


—— Balkan Wars, the, Causes and Conduct of, Report of the International 
Commission to Inquire into the. 418 pp. Maps, ills. Division of Intercourse 
and Education, Carnegie Endowment for International Peace, Publ. No. 4. Wash- 
ington, 1914. 10x 7. 


The purpose of this investigation was ‘‘to inform public opinion and to make plain 
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just what is or may be involved in an international war carried on under modern condi- 
tions.’’ This important statement in the preface is far too sweeping, because the 
Balkan wars were marked by the fierce national animosity which has always character- 
ized the history of that region. The atrocities for which the peninsula has acquired 
sinister fame are unknown in the modern history of western Europe. Hence, the sense 
conveyed by the above citation cannot apply to ‘‘international wars carried on under 
modern conditions,’’ The conduct of the armies grappling with each other in Europe since 
August, 1914, is a refutation of this statement. Even the treatment of the Belgian 
noncombatant population by the Germans was mild compared with the fate meted out 
to unarmed Bulgarians, Serbians, or Greeks by their enemies. 

Apart from such zealous advocacy of the cause of peace, the work is substantial and 
has the merit of having been written in a thoroughly impartial spirit. The origin of 
the two Balkan wars is treated with historical accuracy. Passages dealing with ethnog- 
raphy and national aspirations are presented with the lucidity which accompanies 
correct information acquired at first hand. The maps illustrating these passages are 
especially valuable. An interesting comparison is afforded by the two colored ethno- 
graphic maps of Macedonia, one representing the Bulgarian point of view, after 
Kantchev, the other the Servian point of view, after Cvijié—the latter better known to 
geographers (see Bull. Amer. Geogr. Soc., Vol. 45, 1913, pp. 479-480). As a contribu- 
tion to the Balkan race problem, and in spite of its fragmentary character, the book 
ranks among the best written in the English language, and no student of Balkan 
humanity can afford to ignore its contents. 


BarDEKER, Kart. Konstantinopel, Balkanstaaten, Kleinasien, Archipel, 
Cypern: Handbuch fiir Reisende. 2nd edit. Ixxiv and 484 pp. Maps, index. arl 
Baedeker, Leipzig, 1914. Mk. 8. 6% x4%. [Revised and enlarged from the 1905 
edition. New text consists mainly of archeological and architectural notes, thereby 
rendering the guidebook serviceable to scholars as well as travelers. Important addi- 
tions of maps and plans. ] 


Batpacci, ANTONIO. Itinerari albanesi del 1896. Ills. Boll. Reale Soc. Geogr., 
Vol. 4, 1915, No. 9, pp. 925-958; No. 10, pp. 1020-1044. Rome. 


Buk, H. De opkomst en economische beteekenis van Roemenié.  [Ils., 
bibliogr. Tijdschr. voor Econ. Geogr., Vol. 6, 1915, No. 12, pp. 465-482. The Hague. 


Bunk, H. De Bulgaren en hun land. Vragen van den Dag, Vol. 30, 1915, No. 
11, pp. 817-827. Amsterdam. 


—— Bulgaria, Trade of, Report for the Year 1914 on the. 15 pp. Map. 
Diplomatic and Consular Repts., Ann. Series, No. 5506. London, 1915. 

Newsicin, M. I. Macedonia: The Balkan Storm Centre. Maps. Scottish Geogr. 
Mag., Vol. 31, 1915, No. 12, pp. 636-651. [An excellent paper, thoroughly geographical 
in viewpoint. | 

WEDDELL, A. W. Greece. 8 pp. Suppl. to Commerce Repts., Ann. Series, 1915. 
No. 7c. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Washington, 


D. C. [Statistics for ‘‘old’’ Greece (prior to the Balkan wars) and ‘‘new’’ Greece 
are distinguished. | 


Map of the peninsula of Gallipoli and the Asiatic shore of the Dardanelles. 1:63,360. 
Geogr. Sec., General Staff, War Office, London, rgrs. 

[Map of Europe and the Near East] compiled by the Royal Geographical Society 
under the direction of the Geographical Section of the General Staff. 1:1,000,000. Sheet 
L 35 North, Bucuresti. Royal Geographical Society, London, 1915. [The important map 
of Europe and the Near East on the millionth scale, of which this is a sheet, was 
described in detail in the Bull. Amer. Geogr. Soc., Vol. 47, 1915, pp. 776-777. This sheet 
covers the quadrangle enclosed by the meridians of 24° and 30° E. and the parallels of 


48° and 44° N. and thus includes, besides most of Rumania, Bessarabia and eastern 
Transylvania.] 


AFRICA 
GENERAL 


ENGELL, M. C. Verbreitung und Haufigkeit des Elefanten und Léwen in Afrika. 
-y of usts Ergdanzungsheft No. 171 zu Petermanns Mitt. Gotha, 1911. Mk. 
-40. x 7%. 


The fauna of the future will be a dwarf one, compared with that of the present, 
because of the extinction of all large animals not domesticated by man. This tendency 
is shown in the excellent study of the distribution and abundance of the African elephant 
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and lion by Engell. These animals are representative of the classes having herbivorous 
and predaceous food habits, and are probably a safe guide to the changes which may 
be expected of the African fauna as a whole. The elephant is described fully in about 
sixty pages out of the total of eighty-four. The general results are summarized in two 
excellent colored maps, one for each species (reviewed in the Bull. Amer. Geogr. Soc., 
Vol. 44, 1912, pp. 476-477). The map of the elephant shows the areas in which it became 
extinct in prehistoric times, during historic times, and during the last century. These 
areas are largely strips along the southern border of the Sahara, or patches along the 
coast where commerce has progressed, except for the large area in South Africa. With 
regard to present distribution, the map shows respectively where the elephant is rare, 
frequent, generally distributed, and the small areas where it is legally protected. The 
area of greatest abundance is almost completely surrounded by an area of smaller 
numbers. Vegetation and man are the two main factors which influence its abundance. 

The distribution of the lion depends directly upon quite different conditions. Its 
northern limit, south of the Sahara, appears to be determined by the tropical summer 
rains. Its food consists largely of various kinds of grazing animals, and, as these are 
mainly animals of the open or forest margin, its range is more restricted in forests 
than that of the elephant. The lion is absent altogether from a large part of the humid 
forested region near the Gulf of Guinea and from the French and Belgian Congo. 

The map shows where it was exterminated within historic times, where it has become 
extinct during the last century, and where it is rare in the north. South of the Sahara 
its area of great abundance is much like that of the elephant, varying in important 
details, where, as with the elephant, it is surrounded by a zone of lesser abundance, and 
extermination has progressed along similar lines. 

Both of these animals show discontinuity in their range caused by the Sahara. The 
isolated lion colony in the oasis of Air, about 400 miles northwest of Lake Chad, is of 
special interest for its bearing upon the increasing aridity of the climate. Attention 
is called to the probable former extension of the dense western forests and their humid 
climate to the mountainous parts of east Africa, since the birds of Mount Elgon in 
British East Africa are more clearly related to those of the mountains of Kamerun in 
west Africa than to those of the eastern mountains. 

Progressive extinction, forcibly illustrated by this investigation, begins at the limits 
of the range of an animal and moves towards the regions of greatest abundance. The 
geographer will find throughout the paper a wealth of information illustrating the 
influence of geographic controls upon animal life, as climate, topography, character of 
the vegetation, commercial demands for ivory, protection of herds from the lion, habits 
of the natives, and even the influence which the tsetse fly has upon the number of lions. 

CHARLES C. ADAMS. 
Lewin, Evans. The Germans and Africa. xviii and 317 pp. Map, index. F. A. 
Stokes Co., New York, 1915 (?). $3.60. 9144x6%. 

Mr. Lewin tells how the German colonial movement originated and grew in Africa 
and traces it through the history of the four German colonies. His studies and oppor- 
tunities especially fitted him to do an excellent piece of work in writing this book. 
His amusing narrative of the origin of German East Africa, the first of the colonies, 
shows a phase of colonial enterprise that has not been uncommon in barbarous lands but 
perhaps is little known to the public. 

In brief, Dr. Karl Peters and Count Joachim Pfeil traveled unostentatiously in the 
steerage to Zanzibar and then disappeared over the edge of the continent. Peters was 
soon busy in the highlands of Usagara making treaties with the tribal chiefs who, one 
after another, affixed their marks to documents ceding their lands to Dr. Peters in 
behalf of the Society for German Colonization, which soon evolved into the German East 
Africa Company. The chiefs did not know what he was talking about, but he was 
gracious and kind and the beverages he dispensed were stimulating to good feeling; and 
so Peters went home with concessions to a large territory. The German government, of 
course, felt in duty bound to extend its protection over the region, thereafter greatly 
enlarged, that had been acquired by the enterprise of its own citizens. Mr. Lewin 
quotes the words of Bismarck, who said that the treaties were probably as ‘‘valid and 
as valuable as most of those that have been made with native chiefs by pioneers of all 
nationalities. ’’ 

This was the initiation of Germany’s great colony on the Indian Ocean. The author 
treats of the origin, progress, resources, and importance of all the colonies. Probably 
no other book in English so well and fairly deals with this topic; but, unfortunately, he 
says nothing of the scientific method which the Germans applied to the study, the 
development, and the mapping of their African domain,—a method which might well 
be a model for other colonial powers. He censures the Germans for their brutal and 
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tactless treatment of the natives, which especially characterized the early days of the 
four colonies. Mr. Lewin’s suggestions as to the disposition of the captured colonies 
after the war are hardly worth mentioning. These pages are the only weak feature of 
a book which otherwise should be in every collection of Africana. Cyrus C, ADAMs. 


Dove, Kari. Die groseen Wirtschaftsgebiete Afrikas. Weltwirtschaft, Vol. 5, 
1915, No. 8, pp. 158-162. Berlin. 


SupAN AND Upper GUINEA 


Yersy, W. J. British West Africa. 8 pp. Suppl. to Commerce Repts., Aun. 
Series, 1915, No. 67b. Bur, of Foreign and Domestic Commerce, Dept. of Commerce, 
Washington, D. C. 1915. 


Plan of Port Harcourt and surroundings. 1:62,500. Topographical Branch, Nigeria 
Survey, [Entebbe], [1915]. (Gift from Messrs. W. & A. K. Johnston, Edinburgh). 


Plan of coalfield at Enugu-Ngwo. 1:12,500. Topographical Branch, Nigeria Survey, 
[Entebbe], [1915]. (Gift from Messrs. W. & A. K. Johnston, Edinburgh). 


Congo Basin AND LOWER GUINEA 


—— Angola (Po West Africa), Trade of, Report for the Year 191 
on the. Map. 8 pp. Diplomatic and Consular Repts., Ann. Series, No. 5529. Lon- 
don, 1915. 


Dupont, J. Etude économique sur le Katanga. 127 pp. Maps. Edouard 
Duchemin, Paris, 1913. Frs. 4. 10x6%. [The value of the Katanga as a national 
asset is investigated in these papers. The subsoil is considered richer in resources than 
the surface. } 


—— French o, Trade of the, Report for the Years 1912-13 on the. 14 pp. 
Map. Diplomatic and Consular Repts., Ann. Series, No. 5494. ndon, 1915. [Trade 
in the French Congo will be greatly facilitated by the construction of the projected 
railroad line from the harbor of Pointe Noire to the hinterland. At present the colony 
is served by the Matadi-Léopoldville line of the Belgian Congo. ] 

—— Katanga, Trade of, R for the Year 1914 on the. 14 pp. Diplomatic 
and Consular Repts., Ann. Series, No. 5520. London, 1915. 

Lane, Hersert. An Explorer’s View of the Congo. Ills. Amer. Mus. Journ., 
Vol. 15, 1915, No. 8, pp. 379-388. Amer. Mus. Nat. Hist., New York. 


ASIA 


TURKEY IN Asta, ARABIA, CAUCASIA, IRAN 


LEONHARD, RICHARD. Paphiagonia: Reisen und Forschungen im nérdlichen Klein- 
asien. xiv and 401 pp. Maps, ills., index, D. Reimer (E. Vohsen), Berlin, 1915. 
Mk, 20. 8x 10%. 

The distinctive merit of this work is that it throws light on a region which ranks 
among the least known of Asia Minor on account of its situation off the path of the great 
peninsular highways around which Anatolian life clustered. The book is the result of 
three trips, undertaken in 1899, 1900, and 1903. Delay in its publication does not detract 
from its value, as exploration has not been conducted since on the same extensive scale 
in that part of Asia Minor. On the topographical and the geological map (listed below) 
which accompany the volume, the route Angora-Castamuni-Ineboli is based on original 
surveys by the t author. The list of elevations he gives (determined by aneroid) is the 
most complete for northern Asia Minor. 

This is the first that the structure of the region beginning at the great bend 
of the Sakaria south of Eregli and extending to the north of ra has come under 
the scru of a modern scientist. Doctor Leonhard’s researches largely with the 
ey ee vuleanism. In this he has acted as the organizer who has ably followed 

’s and Tchihatcheff’s pioneering. It is ble that the unfriendly 


regretta ¢ 

Gititads of the iabsbitents provented him from presecx his work in greater detail. 
In the historical domain the author’s discovery of tumuli in Paphlagonia is a notable 
extension of Ramsay’s and Koerte’s researches in Phrygia. The most valuable section 
of the work is given in Chapter 6, which is entirely devoted to rock-tombs. Among them 
is at home, and he believes they are the remains of an independent 
development of Hittite practice, It is interesting to note that the remarkably honey- . 
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combed character of the limestones and eruptives in this region affords an environment 
which is eminently fitted to favor this method of burial and even perhaps to have given 
rise to it, without the intervention of foreign influences. 

In the domain of ethnography Doctor Leonhard describes at length the Kizilbash 
communities he has had the opportunity to visit. It is disappointing to find so little 
reference to the mysterious origin of this people or to the reason for its presence in that 
particular district. 


Bonnin, R. Les richesses miniéres de la Turquie d’Asie. La Nature, No. 2202, 
1915, Dee. 11, p. 382. 


—— Isfahan, Consular District of, Trade of the, Report for the Year 1914 on 
the. 51 pp. Map. Diplomatic and Consular Repts., Ann. Series, No. 5521. London, 
1915. [Interesting statistics pertaining to transportation costs. These vary according to 
security of travel on the roads and supply of beasts of burden. Apprehension is being 
aroused over the latter factor, for the present attitude of indifference to breeding is 
steadily reducing the supply. ] 


Persia, Trade of, Report for the Year 1913-1914 on the. 17 pp. Diplomatic 
and Consular Repts., Ann. Series, No. 5515. London, 1915. 





Topographische Karte eines Teiles des nérdlichen Kleinasien mit Zugrundelegung der 
Routenkarten des Dr. Richard Leonhard und Eintragung der Routen anderer Reisenden. 
Bearb. von Dr. Richard Kiepert. 1:400,000. Accompanies “Paphlagonia” by Richard 
Leonhard, D. Reimer (E. Vohsen), Berlin, 1915. 

Geologische Ubersichtskarte eines Teiles des nérdlichen Kleinasien nach eigenen 
Beobachtungen und Verwertung 4lterer Angaben. Bearb. von Dr. Richard Leonhard. 


1:400,000. Accompanies “Paphlagonia” by Richard Leonhard, D. Reimer (E. Vohsen), 
Berlin, 1915. 


SIBERIA 


CzaptickA, M. A. Aboriginal Siberia: A Study in Social Anthropology. With a 
preface by R. R. Marett. xv and 374 pp. Map, ills., index. Oxford University 
Press (Amer. Branch), New York, 1914. 9x6. 


The method used here is that which, under the influence of Sir J. G. Fraser, has 
become standard for work in anthropology in the English universities. Miss Czaplicka 
has examined the great mass of original study of Siberian conditions, most of it in 
Russian, and collated the material under several topics, with abundant citations and a 
running comment which is explicative of obscure points. A commendable element of her 
work is the evaluation of the several sources upon which she has drawn. In her notes 
and in her extensive bibliography of Siberian literature she does not seem to have noted 
the extremely valuable work of the late Jeremiah Curtin on the Buryat. She has 
advanced a step toward the clarification of the Siberian ethnic situation by her estab- 
lishment of the Paleo-Siberians and the Neo-Siberians. It will be comprehended that 
such a distinction is valuable only as a convenience and must be retired to a subordinate 
position when it has accomplished its end of leading toward the settlement of the race 
problems involved. In her chapter on epicene shamanism she has done little more than 
attempt to assemble material; a fuller acquaintance with the psychology of religion 
would have made her comments more valuable. The work will at once take its place as 
an introduction to the study of the wild races of Siberia and will make familiar the 
great mass of Russian literature of exploration to the scholarship of the western world. 

WILLIAM CHURCHILL. 

Van Baten, C. L. De handelsweg over zee naar Siberié. Tijdschr. voor Econ. 


Geogr., Vol. 6, 1915, No. 8, pp. 299-305. [See also note under Geographical Record 
in this number on ‘‘ Northern Routes of Commerce between Europe and Asia.’’] 


INDIA 


BOLLERT, PauL. Die Volksdichte in der oberen Gangesebene auf Grund des 
“Census of India, 1901.” Inaug.-Dissertation ... Univ. Géttingen. 70 pp. Map. 
Gottingen, 1911. 9% x7. 

Heins, HERMANN. Die Volksdichte im nordwestindischen Flachlande und ihr 
Zusammenhang mit den Bewasserungsverhiltnissen. Inang. Dissertation .. . 
Univ. Gottingen. 80 pp. Map. Géttingen, 1909. 944 x7. 


These doctor’s theses are notable examples of what can be done in organizing effec- 
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tively the geographical material of lands not visited by the authors. Both authors have 
assembled the available literature of their chosen fields and from it have extracted the 
essence of —. An elaborate map, 1: 2,500,000 and 1:3,000,000, respectively, 
showing minutely the density of population, accompanies each dissertation. 

Most perez. Se would want to find a closer relationship established between the 
various geographical conditions treated and the distribution of population. One feels, 
occassionally, the need of the author’s experience in their fields. The reviewer has 
observed conditions in northern India that make him less discouraged over the hide- 
bound conservatism of the people. 

American teachers of geography will find in these papers excellent suggestions for 
their advanced students in working out local problems, We need just such intensive 
treatments of units of our own country. SuMNER W. CusHING. 


Leonarp, W. A. Ceylon. 8 pp. Suppl. to Commerce Repts., Ann. Series, 1915, 
~e wies Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Washington, 


Steeman, W. H. Rambles and Recollections of an Indian Official. xxxix and 
667 pp. Map, ills., index, bibliogr. Oxford University Press (Amer. Branch), New 
York, 1915. 6s. 7%4x5. [Reprint of the original, published in 1844.] 


MALAY ARCHIPELAGO, INCLUDING THE PHILIPPINES 


Gisss, L. 8S. A Contribution to the Flora and Plant Formations of Mount Kinabalu 
and the Highlands of British North Borneo. 240 pp. Maps, ills. Reprint, 
Linnean Soc. Journ.: Botany, Vol. 42, 1914. 

The granitic peak Kinabalu in British North Borneo is the highest mountain in the 
Malay Archipelago. Miss Gibbs presents in this paper a brief description of the plant 
formations and an extended annotated list and descriptions of the new plant species 
found. Attention is called to the influence of recent active erosion and sedimentation 
upon the coastal —=- With the heavy rainfall, forests naturally tend to cover 
the entire surface. The primary or virgin forest is characterized by epiphytic rhododen- 
drons, a herbaceous undergrowth, and large trees. The main factor limiting the extent 
of this forest is man; he clears it in patches for cultivation and then abandons it, giving 
rise to the secondary or younger forest. The author expresses the opinion that in the 
future greater care is needed in the use of the term ‘‘rain forest.’’ Numerous observa- 
tions on the plants characterizing different habitats are included in the section on the 
itinerary and description of the vegetation; indeed, most of the facts on plant formation 
are included in this narrative section. The standpoint and method of describing the 
vegetation used by H. N. Whitford and F. C. Gates in the Philippines is more modern 
and is superior to that of this paper 

On Kinabalu the following plant formations are recognized: (1) A secondary forest, 
the cut-over jungle, from 2,500 to 4,000 feet; (2) primary high or virgin forest, from 
3,500 to 6,000 feet; (3) mossy forest, between 6,000 and 9,000 feet; (4) scrub forma- 
tion on exposed serpentine; (5) low sheltered forest, between 9,500 and 10,500 feet, 
composed of low (7 meters) dense-growing trees with little undergrowth and probably 
with acid soil; (6) sub-summit dwarf forest, about 3 meters high, with no undergrowth, 
becoming shrubby in open places; and (7) the granite core, open shrub formation, in 
rock crevices. CHaRLEs C, ADAMS. 


Barrstra, 8. De inlander in Nederlandsch-Indié, beschouwd als onderdaan en 
psychisch wezen. Vragen van den Dag, Vol. 30, 1915, No. 11, pp. 828-849. Amsterdam. 

Bunk, H. Industrieele mogelijkheden in Nederlandsch-Indié. Tijdschr. voor 
Econ. Geogr., Vol. 6, 1915, No. 12, pp. 496-501. The Hague. 

Brouwer, H. A. Reisbericht omtrent ogische sethensinguets op 
schillende eilanden der Molukken. Tijdschr. van het Kon, Nederl. Aardrijk. encot., 
Vol. 32, 1915, No. 7, pp. 825-830. [A related ~ by the same author, on the geology 
of the Soela Islands east of Celebes, appeared in No. 4 of the same volume. ]} 

Kemmeriine, G. L. L. Topografische en - ie Seteies ven be 
stroomgebied van de Barito, in hoofdzaak wat de den betreft. Map 
gy ills., bibliogr., ce Tijdschr. Kon. Nederl. Aadrijk. Genoot., Vol. 32, 1915, 


No. 5, pp. 575-641; No. 7, pp. 717-774. [Accom by a geological reconnaissance 
~ 1:750,000, of the drainage basin be de marke Raver) 


—— Philippine Islands, Trade and Commerce of the, Report for the Year 
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1914 on the. 29 pp. Diplomatic and Consular Repts., Ann. Series, No. 5513. London, 
1915. 


PISCICELLI, Maurizio. A Borneo: Note di viaggio. Ills. Boll. Reale Soc. Geogr., 
Vol. 4, 1915, No. 11, pp. 1119-1140. Rome. 

PIscIcELLI, Maurizio. A Celebes: Note di viaggio. Ills. Boll. Reale Soc. Geogr., 
Vol. 4, 1915, No. 12, pp. 1251-1276. Rome. 

RAIRDEN, B. 8. Dutch East Indies. 9 pp. Suppl. to Commerce Repts., Ann. Series, 
1915, No. 53a. Bur. of Foreign and Domestic Commerce, Dept. of Commerce, Wash- 
ington, D. C. 

STAVEREN, J. A. VAN. De Rokka’s van Midden-Flores. Ills. Tijdschr. voor 
Indische Taal-, Land- en Volkenkunde, Vol. 57, 1915, No. 2, pp. 117-175. 

Swart, A. G. N. Elaeis Guineensis: Eene nieuwe cultuur in Nederlandsch- 
Indié. Ills. De Indische Gids, Vol. 37, 1915, No. 11, pp. 1553-1578. Amsterdam. 
[ Guinea oil-palm. | 


Ten Kate, P. De weg van Oemai Rehe. Map. Mededeel. Nederland. Zendeling- 
genoot., Vol. 59, 1915, No. 4, pp. 339-343. Rotterdam. [Route suvrey in Celebes. | 


Cebu and Bohol, Philippine Islands. 1:200,000. Chart No. 15, Geographical Division, 
Coast and Geodetic Survey, Manila, 1915. 


AUSTRALASIA AND OCEANIA 
AUSTRALIA, NEw ZEALAND 


MorGan, P. G., anp J. A. Barrrum. The Geology and Mineral Resources of 
the Buller-Mokihinui Subdivision, Westport Division. 210 pp. Maps., ills., index. 
New Zealand Geol, Surv. Bull. No. 17 (New Series). Wellington, 1915. 

Wape, ArtHurR. The Supposed Oil-bearing Areas of South Australia. 54 pp. 


Maps, diagrs., ills., bibliogr. Geol. Surv. of South Australia Bull. No. 4. Adelaide, 
1915. 


MELANESIA, MICRONESIA, POLYNESIA 


Murray, J. H. P. Papua or British New Guinea. With an introduction by Sir 
William MacGregor. 388 pp. Map, ills., index. Charles Scribner’s Sons, New 
York, 1912. $3.75. 9x6. 

In little more than a score of pages it has been very easy to review the whole history 
of this best known region of New Guinea, the British possession which, with the German 
territory of the north coast, divides the great island east of 141° E. Those of us who 
won, through perilous adventure, some scant knowledge of unknown and dangerous New 
Guinea, will be the most ready to acknowledge that a score of pages amply suffices for 
the record before the coming of Sir William MacGregor. From that point the present 
volume is a complete history of the administrative problems involved in the establish- 
ment of peace and order among the wildest and rudest of human communities. There- 
fore it is a study of the amelioration of man. Governor Murray is singularly generous 
in his note of sympathy with all the forces, including missionaries and gold miners, 
which have converged upon the task of amelioration. We have every reason to regard 
this work as fundamental in the study of Papua. It is a manual necessary for the 
better understanding of the records of missionary endeavor and the more formal reports 
of linguistic and ethnological explorers who have begun a task which bids fair to become 
of enormous value. WILLIAM CHURCHILL. 


Frieperici, G. Ein Beitrag zur Kenntnis der Trutzwaffen der Indonesier, 
Siidseevélker und Indianer. aps, diagrs., index, bibliogr. Baessler-Archiv, 1915, 
No. 7, pp. 1-78. 

Mayer, A. G. The Men of the Mid-Pacific. Ills. The Scientific Monthly, Vol. 
2, 1916, No. 1, pp. 5-26. 

S[raau], J. J. De Exploratie van Nieuw-Guinea. Map. Tijdschr. Kon, Nederl. 
Aardrijk. Genoot., Vol. 32, 1915, No. 7, pp. 857-861. [Accompanied by a map, 
1:1,000,000, of the surveys in the upper basin of the Mamberano River. | 

Wave, Artuur. Report on Petroleum in Papua. 45 pp. Maps, diagrs., ills., 
bibliogr. (Australian Parliamentary Paper, 1914-15, No. 61, F 5163). (|lneludes a 
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geologic-physiographic sketch of a region in which much of the work was of a recon- 
naissance nature, | 


The crossroads of the Pacific. Designed for the Hawaii Promotion Committee by 
H. P. Wood. [1:40,000,000.] Hawaii Promotion Committee, [Honolulu], [1915 ?)]. 

The Hawaiian Islands, compiled from official records of the U. S. Navy Department, 
U. S. Post Office Department and other sources under the direction of the Secretary of 
the Interior and the Director of the U. §. Geological Survey. 1:700,000. [U. S. Geolog- 
ical Survey, Washington], [1909}. 

Map of Hawaiian Islands showing steamship routes of the Inter-Island Steam Navi- 
cee saga Ltd. [Scale not given.] [From Hawaii Promotion Committee, Honolulu.] 
1915?]. 


Hawaii, Hawaiian Islands. 1:480,000. Hawaii Promotion Committee, [Honolulu], 
1913. 
Kauai, Hawaiian Islands. 1:240,000. Hawaii Promotion Committee, [Honolulu], 1908. 
Oahu, Hawaiian Islands. 1:240,000. Hawaii Promotion Committee, [Honolulu], 1908. 


City of Honolulu: map compiled for the Hawaii Promotion Committee by E. A. South- 
worth, C. E. 1:36,000. Hawaii Promotion Committee, Honolulu, 1915. 


POLAR REGIONS 


ARCTIC 


Greety, A. W. The Stefansson Rupetition of 1913 to 1915. Map. Amer. 

Mus. Journ., Vol. 15, 1915, No. 7, pp. 339 Amer. Mus. Nat. Hist., New York. 
HOLMSEN, GUNNAR. Spitzbergens jordbundsis. Map, diagrs., ills. Norske Geogr. 

Selksaps Aarbok, Vol. 24, 1912-13, pp. 1-132. [With summary in German, pp. 133-150.) 


[Important investigation of ground- ice in Spitzbergen and its bearing on the general 
problem of fossil ice. ] 


IsACHSEN, GuNNAR. Green Harbour, [Spitzbergen]. Map, ills. Norske Geogr. 
Selskaps Aarbok, Vol. 24, 1912-13, pp. 151-162. [The map, 1:100,000, is based on an 
original survey. Relief in contours ; ; interval, 50 meters. | 


ANTARCTIC 


Sxkorrsperc, Cant. The Vegetation in South Georgia. 36 pp. Map, ills. Wissen- 
schaftliche Ergebnisse der Schwedischen Siidpolar-Expedition 1901-1903 unter 
Leitung von O. Nordenskjéld, Vol. 4, No. 12. Lithogr. Inst. des Generalstabs, 
Stockholm, 1912, 11x 8%. 


The vegetation of the portions of the island of South Georgia which are adjacent to 
Cumberland and Royal Bays is here described. This island, being the ultimate emersed 
portion of the ‘‘Antartandes,’’ is extremely mountainous in its topography and almost 
devoid of coastal plains. Trees and shrubs are wanting, grasses and mosses forming 
the predominant plant cover. The coast is fringed by the tussock-forming grass Poa 
flabellata, nearly level areas are covered by tundra meadows of Acaena adscendens, the 
mountain slopes by mosses alone or by a light cover of grass. Mount Paget, the highest 
peak, reaches 6,000 feet, but vascular plants are not found above 1,500 feet. There 
are evidences of two glacial periods, the second of which left only a few areas of tundra 
exposed. The cig hteen species of vascular plants on the island are all common to Fuegia 
and the Falkland Islands, but among the 157 species of mosses and lichens 46 per cent 
of the former and 24 per cent of the latter are endemic. ForrEst SHREVE. 


WORLD AS A WHOLE AND LARGER PARTS 


Bauer, L. A., anp J. A. Fuemine. Land Magnetic Observations, 1911-1913, and 
on ial Researches. 278 P- Diagrs., ills. Carnegie Institution 
1. No. 175 (Vol. 2). Washington, D. C., 1915. $5. 12x10. 

The world-wide scope of the work of the Deparment of Terrestrial Magnetism of 
the Carnegie Institution of Washington is again exemplified by this volume. The 
of stations and reports of the observers, with accompanying views of 

para ip make show i the varied and unusual conditions under which the results 
have been obtained. Of the 904 primary and 79 secondary stations occupied in the 
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three years, 284 are in Australia and most of the others are in South America, Africa, 
or Asia. 

The results have been reduced to a common standard by means of instrumental com- 
parisons at Washington at the beginning and end of a season’s work. The wide range 
of dip often met with made it necessary to take account of the change in the correction 
to a dip needle with change in dip. The difficulty of deriving this relation accurately 
led the Department to design and construct a small earth inductor with a galvanometer 
which can be used in the field work without getting out of adjustment. This 
combination dip-circle and magnetometer of new design are deseribed in detail. 

Of the three ‘‘ Reports on Special Researches’’ the first gives a detailed description 
of the new research buildings of the Department near Washington, and the second 
describes an inspection trip taken by the director, during which he observed the total 
solar eclipse of April 28, 1911, at Manua, Samoa. The third and most important gives 
the results of comparisons of magnetic standards from 1905 to 1914 and the derivation 
of the international magnetic standards of the Department. Direct comparisons have 
been made at thirty observatories and indirect comparisons have been obtained with the 
standards of eight others. These comparisons have served not only to provide the 
means for making homogeneous the field results of the different countries, but also to 


emphasize the importance of care in the determination of the constants of magnetic 
instruments. 


and a 


A good deal of interesting geography may be found in the section entitled 
**Observer’s Field Reports,’’ which contains among other things an account of 


a 
crossing of the Sahara in 1913 from Algiers to Timbuktu. DANIEL L. Hazarp. 


MATHEMATICAL GEOGRAPHY 
ASTRONOMICAL GEOGRAPHY 


Kounuscuitrer, A. Tafeln zur astronomischen Ortsbestimmung. (Series: Luft- 
fahrt und Wissenschaft.) 113 pp. J. Springer, Berlin, 1913. Mk. 8 11x8, 

This volume contains tables by which, with practically no computations at all, an 
aviator may determine his latitude and longitude by a simple altitude observation with 
quadrant or sextant and a noting of the time by his watch. The latitude is determined 
by an altitude observation on Polaris; the longitude by an altitude observation on one 
of twelve prominent stars whose corrections are tabulated for each degree of altitude 
from 10 to 60, both east and west, and for each degree of latitude from 39 to 60, 
especially applicable to northern Europe. Minor auxiliary tables and a star chart are 
included. JAMES GORDON STEESE. 

SURVEYING AND GEODESY 


CLosE, C. F. Text Book of Topographical and Guaguaphice Saying, Revised 
by Capt. E. W. Cox. 2nd edit. v and 412 pp. Maps, ills., index. Harrison & 
Sons, London, 1913. 7s. 6d. 104% x7%. 

Ever since its first appearance, Colonel Close’s work has been the standard text in 
English, especially for military and geographic work; and this second edition, enlarged 
by about one half, will be warmly welcomed. The work contains not only complete 
tables and data for the finished work of a national survey, but also a section on field 
methods and results, with special reference to uncivilized regions. Numerous examples 
are cited from the actual experiences of the Royal Engineer officers who have been 
engaged in carrying out geographic and topographic surveys all over the world, notably 
in India, the Sudan, southern Nigeria, and Uganda, as well as from the Ordnance 
Survey in the United Kingdom. 

The data on organization and conduct of topographic field parties, records of survey 
work, solution of typical problems, illustrated by field sheets and notes from actual 
practice, and complete sets of forms for astronomical work and various other computa- 
tions are very valuable. The statements have been pruned down to the smallest 
possible compass without sacrificing intelligibility, and an astonishing amount of 
information has been included in one book. No expense has been spared in the 
preparation of the plates, most of which are in color. JAMES GORDON STEESE. 


Huenes, A. J. The Book of the Sextant, with Ancient and Modern Instru- 
ments of Navigation. 63 pp. Diagrs., ills. James Brown & Son., Glasgow, 1915. 
2s. 6d. 8x5. 
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PHYSICAL GEOGRAPHY 


HyYpDROGRAPHY AND OCEANOGRAPHY 


CARPENTER, Capt. ALFRED, AND Capt. D. WiLsoN-BaRKER. Nature Notes for Ocean 
Voyagers, being personal observations upon life in ‘‘The Vasty Deep’’ and fishes, 
birds, and beasts seen from a ship’s deck; with popular chapters on weather, waves, 
and legendary lore. xvi and 181 pp. Map, ills, index. J. B. Lippincott Co., 
Philadelphia, 1915. $1.75. 9x64. 

A first-class volume for a ship’s library. It is not an introduction to biology nor a 
field guide but a little book full of interesting information about the things one sees 
on a voyage and many others that the present writer wishes he had seen. It differs 
from most so-called elementary books in that it was written by men of competent 
knowledge, who have yet a reticence and self-restraint that has produced a thoroughly 
readable volume. It has a good index, too. What traveler by sea would not like to 
know about the whale’s ‘‘blowing,’’ the flight of flying fish, the legend of the sea 
serpent, or the creatures of the ocean depths? MakK JEFFERSON. 


Van Onnum, J. L. The Regulation of Rivers. x and 393 pp. Ills., index. MeGraw- 
Hill Book Co., New York, 1914. $4. 9x6%. 

A sane and comprehensive view of our river situation. This text-book on waterways 
ean be used as a starting point for students of river systems. Opening with a clear 
argument for the improvement of waterways as a commercial necessity, the author 
discusses in turn the commercial aspects, the general nature of rivers, the methods now 
employed for investigations and surveys, the various methods of river improvement, and 
the principles of regulation including channel contraction, the protection of erodible 
banks, dredging, levees, and the control of the current. The great value of the book 
lies in its non-partisan view of questions such as reservoir control, forest influence, and 
the value of levees. The chapter on investigations, surveys, ete., is a fresh and helpful 
treatment and presents an often neglected phase of the subject which will help the 
student to interpret the charts, maps, and graphs so numerous in waterway reports. 
An extensive citation of examples from the rivers of the world gives the reader a 
comparative view as well as a wide knowledge of the subject. The book ought to have 
general circulation among students of waterways and can be highly recommended as a 
safe view of existing conditions and necessities. Rosert M. Brown. 


PHYTOGEOGRAPHY AND ZOOGEOGRAPHY 


Apams, CuarLes, C. Guide to the Study of Animal Ecology. xii and 183 pp. 
Ills., index. The Macmillan Co., New York, 1913, Mk. 1.25. 7% x5. 

This volume records the working tools of a teacher of animal ecology and should be 
as valuable as a source book to the teacher or student of ecology as is Poole’s Index 
to a librarian or the user of a library. The book is educational in aim and is not 
intended as a treatise on ecology. 

The author has included a remarkably complete summary of the subject of ecology 
and the point of view of the trained ecologist. He discusses the value and method of 
celal 4 surveys and gives directions for field work. Selected references, in most 
eases with explanatory comment, are given for the various phases of work in ecology. 
The references include those to scientific technique, to the sources of information on the 
life histories of insects and allied invertebrates, the laws of environmental change, and 
‘*the continuous process of adjustment between the environment and the animal, with 

ial reference to other organisms.’’ The book should be consulted in connection with 

author’s monograph on animal ecology, reviewed below, of which it was first 
planned to form part. R. W. SHARPE. 


Apams, Cuartes C. I: An Outline of the Relations of Animals to Their Inland 
Environments. Il: An Ecological Study of Prairie and Forest Invertebrates. 
Maps, ills., bibliogr., index. Bull. IWinois State Lab. Nat. Hist., Vol. 11, 1915, 
Arts. 1 and 2, pp. 1-32 and 33-280. Urbana, 1915. 

These two papers, which together form a unit monograph, give a comprehensive and 
inspiring discussion of prairie and forest as animal habitats. Careful studies of the 
effects of topography, fi wes te, humidity, temperature, soil, ventilation, vegetation, and 
water are presented. The associations of each habitat receive full treatment, the plates 
giving illustrations of typical animals. ‘‘The complexity of conditions upon land is 
much greater than in water, either fresh or salt. In other words the land habitats are 
the most complex on earth.’’ A ‘‘dynamic and genetic’’ classification of environments 
is presented, The dependence of the genetic method upon causes and conditions makes 
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it impossible to divorce it from local conditions. The degradation of land is intimately 
associated with the formation of suitable habitats, and there is hence a rather definite 
suecession. Animals form an important part of their own environment. ‘‘ Civilization 
is an attempt to make the environment ‘to order,’ but as yet man has not learned how 
to produce a permanent optimum along the lines of an ecological community.’’ A table 
(p. 28) shows the phases in the formation of inland environments. After the land has 
been elevated an unstable condition is produced. This is sueceeded by a process of 
adjustment as the land wears down, during which a definite sequence of habitats occurs, 
and all changes are constructive. Finally a condition of stability is reached, which 
ends the cycle and climax formations are produced. The work ends with an annotated 
list of species of Illinois forests and prairies, and a complete bibliography. 
A. S. PEARSE. 
Duemore, A. R. The Romance of the Beaver, Being the History of the Beaver 
in the Western Hemisphere. xiv and 225 pp. Ills., index. J. B. Lippincott 

Co., Philadelphia, 1914, 9x6. 

Both pleasure and in*ormation may be derived from this book. It describes the 
entire régime of the beaver’s work. When beavers consider the water supply of their 
stream inadequate to their needs they divert other streams into the one that is 
diminishing by digging ditches to carry the water and by tapping springs by means 
of small ditches. Their dams vary in length from a few inches to 2,000 feet or more, 
in height up to 14 feet, and contain up to several hundred tons of material. Sub- 
sidiary dams, built below the main dam, are from a few feet to several hundred feet 
apart. Their purpose is to back the water against the principal dam, thus supporting 
it; and in winter, the ice formed between the dams reinforces the main dam against 
the pressure of the ice, snow, and water acting on its upstream side. 

The life history of a beaver colony is given. The author says that ‘‘the debt we 
owe to the beaver is of such magnitude that it can never be repaid.’’ Many hundreds 
of thousands of acres of the finest cultivated land owe their existence to beaver-ponds. 
These ponds furthermore prevent floods. 

Methods for the protection of the beaver are considered, and it is urged that strict 
laws be enacted and enforeed. Mr. Dugmore says: ‘‘If only the schools taught more 
about the usefulness of animals and birds, even from the selfish point of view of their 
results to men, and taught these things intelligently, much good would come.’’ 
gestions for keeping the beaver in parks are given. 

The photographs are a fine feature of the book and are supplemented by sections 
and diagrams. WILBUR GREELEY BURROUGHS. 


Harper, R. M. Some Correlations Between Vegetation and Soils, Indicated by 
Census Statistics. Science, No. 1084, Vol. 42, 1915, Oct. 8, pp. 500-503. 


TitteTtT, B. C. The Evolution of the Sheep. Ottawa Naturalist, Vol. 29, 1915, 
No. 8, pp. 90-93. 


Sug- 


HUMAN GEOGRAPHY 


ANTHROPOLOGY AND ETHNOLOGY 


Wirth, ALBRECHT. Rasse und Volk. vi and 353 pp. 
614 x 9%. 

An essentially popular disquisition upon a theme which cannot fail to interest those 
who study ethnology on a plane somewhat below that of scientific investigation. The 
author enriches his theme with abundant enthusiasm and a wide range of illustrative 
examples, The date of publication makes it clear that he has been able to discuss the 
problems of Pan-Germanism and Pan-Slavism as academic questions quite removed 
from need of immediate settlement through practical agencies. In the same detached 
way he presents the theme of anti-Semitism and adds thereto an interesting chapter 
devoted to the question of a possibly Aryan origin of Christ as a Galilean. In 
general, while disputing the value of philology in determining race affinities, he makes 
much use of the philology of placenames. This is a new weapon in the hands of 
European ethnologists; probably in time its use will become precise, but at present its 
technique is little established. In his disquisition on amber, a substance which occupies 
a critical position in the social anthropology of Europe, he identifies amber and electron 
as stems from the same root and then, following a grimmer law than is yet accepted in 
philology, proceeds to hang both nectar and ambrosia on the same stem. 


Max Niemener, Halle, 1914. 


WILLIAM CHURCHILL. 


FEexuinecer, H. Bastardierung beim Menschen. Die Naturwissenschaften, Vol. 
8, 1915, No. 41, pp. 524-526. Berlin. 
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ANTHROPOGEOGRAPHY 


Hower, F. C. The Modern City and Its Problems. x and 390 pp.« Index. Charles 

Scribner’s Sons, New York, 1915. $1.50. 8x54. 

The ‘‘city at work,’’ particularly the American city, is here presented. The book 
inspires confidence in the reader who considers carefully the problems which the author 
discusses, 

‘*The city is the counter on which the wealth of the world is displayed; it is the 
clearing-house to which the most inaccessible quarters of the earth contribute.’’ Com- 
parisons of the ancient city with the modern develop the fact that ‘‘the life of the 
modern city is essentially industrial and commercial, the life of the ancient city was 
essentially military and political.’’ ‘‘The nineteenth century city is almost exclusively 
an industrial product.’’ 

The author is cautious in his comparisons of American and European cities, for he 
respects the differences in age, in the understandings of the peoples of years ago and 
today, differences in traditions and experiences, and finally the contrasts in the relative 
rates of growth of the respective countries in which the cities are situated. For the 
economic and commercial geographer, a goodly amount of material is available, not 
only relative to the city but also to the peoples of both Europe and America. A fairly 
comprehensive bibliography of about one hundred and fifty titles, subdivided into fifteen 
parts, is appended. EUGENE VAN CLEEF. 


FiscnHer, E. Der Mensch als geologischer Faktor. Zeitschr. der Deutschen Geol. 
Gesell. : A, Abhandl., Vol. 67, 1915, No. 2, pp. 106-148. Berlin. 

Scumipt, W. Uber Witterung und Befinden des Menschen. Diagrs. Meteorol. 
Zeitschr., Vol. 32, 1915, No. 9, pp. 395-403. 


ECONOMIC GEOGRAPHY 


- 


HaNsEN, N. Funkentelegraphische Weltnetzprojekte. Weltwirtschaft, Vol. 5, 
1915, No. 7, pp. 136-138. Berlin. 

RussE.u, E. J. Soil Protozoa and Soil Bacteria. Proc. Roy. Soc.: Series B, No. 
610, Vol. 89, 1915, pp. 76-82. 

SMETHAM, ALFRED. Potash: Its Distribution, Commercial Sources, and Agri- 
cultural Value. 28 pp. Reprinted from the Journ. Royal Lancashire Agric. Soc., 1915. 
Preston. 64d. 

Smirn, J. W. The Effect of Weather upon the Yield of Potatoes. Diagrs. 
Monthly Weather Rev., Vol. 43, 1915, No. 5, pp. 222-236. 

THIESSEN, A. H. Story of the Thermometer and Its Uses in Agriculture. Ills. 
Yearbook Dept. of Agric. 1914, pp. 157-166. Washington, D. C., 1915. 
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LANGENBECK, R. Emil Rudolph. Geogr. Zeitschr., Vol. 21, 1915, No. 9; pp. 481- 
483. 

MarkHAM, Sik C. R. The History of the Gradual Development of the Ground- 
work of Geographical Science. Geogr. Journ., Vol. 46, 1915, No. 3, pp. 173-188. 

Termier, P. Sketc’ * the Life of Eduard Suess (1831-1914). Ann. Rept. 
Smithson. Inst, 1914, pp. .. 3-718, Washington, D. C, 





